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Zilog's Focus on Application Specific Products Helps You 


Maintain Your Technological Edge 


Zilog's Serial Communication 
Controllers products are suitable for a broad range of applica- 
tions, from general-purpose 
use through high-end LANs. Whichever device you choose, you'll 
find a comprehensive 
feature set, along with easy-to-use evaluation boards and software tools 
to speed your design time to production. 


Z8030JZ8530 NMOS Serial Communication 
Controller 


The SCC Serial Communication Controller isa dual-channel, multi-protocol datacommunications 
peripheral 
designed 
for use with 
conventional 
non-multiplexed 
buses 
and 
the Zilog 
Z-Bus®. The SCC functions as a serial-to-parallel, 
parallel-to-serial 
converter/controller, 
and 
may be software configured to satisfy a wide variety of serial communication 
applications. 
On- 
chip baud rate generators, digital phase-locked 
loops, and crystal oscillators reduce the need 
for external logic and make the SCC ideal for both 8- and 16-bit datacom applications. 


Z80C30JZ85C30 CMOS Serisil Communication 
Controller 


The Z80C30/Z85C30 
CMOS SCC Serial Communication 
Controller is a CMOS version of the 
industry 
standard 
NMOS SCC. It is a dual channel, 
multi-protocol 
datacommunications 
peripheral that easily interfaces to CPUs with either multiplexed or non-multiplexed 
address/ 
data buses. The advanced 
CIV10Sprocess offers lower power consumption, 
higher perfor- 
mance and superior noise immunity. 


Z80230 CMOS Z-Bus® ESCC"" Enhanced Serial Communication 
Controller 


The Zilog Enhanced Serial Communication 
Controller is a pin and software compatible 
CMOS 
member of the SCC family designed for use with Zilog Z-Bus. The ESCC is a dual-channel, full- 
duplex 
datacommunications 
controller 
capable 
of supporting 
a wide 
range 
of popular 
protocols. The ESCC is built from Zilog's industry standard SCC core and is compatible 
with 
designs using Zilog's SCC to receive and transmit data. There are many improvements 
in the 
ESCC that significantly 
reduce CPU overhead, such as the addition of a 4-byte transmit FIFO 
and an 8-byte receive FIFO. 


Z85230 CMOS ESCC"" Enhanced Serial Communication 
Controller 


The Zilog Enhanced Serial Communication 
Controller is a pin and software compatible 
CMOS 
member of the SCC family designed for use with non-multiplexed 
buses. The ESCC is a dual- 
channel, full-duplex 
datacommunications 
controller capable of supporting 
a wide range of 
popular protocols. Other improvements for the Z85230/Z80230 
are SDLC link layer improve- 
ments, multiprotocol 
support, easy modem interface, and deeper FIFOs that reduce system 
supervision 
and improve SCC system throughout. 


Z85233 CMOS EMSCC"" Enhanced Mono Serial Communication 
Controllers 
The Z85233 Enhanced Mono Serial Communication Controller is a software compatible CMOS 
member of the SCC family introduced by Zilog in 1981. The Z85233 EMSCC is a single channel 
version (Channel A) of Zilog's Z85230 ESCC. Based on Zilog's unique Superintegration'" 
Technology, 
the EMSCC is compatible 
with designs using Zilog SCC and ESCC"" to receive 
and transmit data. 


Z85C80 CMOS SCSCI SE~rialComputer System Interface Controller 
The Serial Communication 
and Small Computer Interface (SCSCI) combines Zilog's 10 MHz 
SCC with a 3 Mbps SCSI. Eliminating bus interface while reducing board area and complexity, 
it is a popular choice for disk drives, multimedia peripherals, and any computer system having 
a SCSI interface defined by the IEEE X3.131-1986 standard. 


Z16C35 CMOS ISCC Inte!grated Serial Communication 
Controller 


The Z16C35 Integrated Serial Communication 
Controller (ISCC"") is a CMOS Superintegrated 
device with a flexible Bus Interface Unit (BIU) connecting 
a built-in Direct Memory Access 
(DMA) cell to the CMOS Serial Communication 
Controller (SCC) cell. The results include a 
higher average data throughput 
rate, high-speed, 
elimination of the need for a discrete SCC 
and DMA controller in a design, and significant overall space and cost savings. 
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Z8030/Z8530 
Z-Bus SCC SERIAL 
COMMUNICATION 
CONTROLLER 


• 
Z8530 
Optimized 
for 
Non-Multiplexed 
Bus 


Microprocessors. 


• 
Two Independent, 0 to 2 Mbit/Second, Full-Duplex 
Channels, each with a Separate Crystal Oscillator, 
Baud RateGenerator, and Digital Phase-Locked Loop 
for Clock Recovery. 


• 
Multi-Protocol 
Operation 
Under Program Control; 


Programmable for NRZ, NRZI, or FrvIData Encoding. 


• 
Asynchronous Mode with Five to Eight Bits, and One, 
One-and-One-Half, or Two Stop Bits per Character; 
Programmable Clock Factor; Break Detection and 
Generation; 
Parity, Overrun, 
and Framing 
Error 


Detection. 


• 
Synchronous Mode with Internal or External Character 
Synchronization 
on One 
or Two 
Synchronous 


Characters and CRC Generation, and Checking with 
CRC-16 or CRC-CCID Preset to Either 1s or Os. II 


• 
SDLC/HDLC Mode with Comprehensive Frame-Level 
Control, Automatic Zero Insertion and Deletion, I-Field 
Residue Handling, Abort Generation and Detection, 
CRCGeneration and Checking, and SDLC Loop Mode 
Operation. 


The SCC Serial Communications Controller is a dual- 
channel, multi-protocol datacommunications 
peripheral 


designed for usewith conventional non-multiplexed buses 
and the Zilog Z-BUS~'.The SCC functions as a serial-to- 
parallel, parallel-to-serial converter/controller. The SCC 
can be software configured to satisfy a wide variety of 
serial communications applications. The device contains 
a variety of new, sophisticated, internal functions includ- 
ing on-chip baud rate generators, digital phase-locked 
loops, and crystal oscillators that dramatically reduce the 
need for external logic. 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM'!>bisync, and syn- 
chronous bit-oriented protocols such as HDLC and IBM'!> 
SDLC. This versatile device supports virtually any serial 
data transfer application (cassette, diskette, tape drives, 
etc.). 


The device can generate and check CRC codes in any 
Synchronous mode and can be programmed to check 
data integrity invarious modes. The SCC also has facilities 
for modem controls in both channels. In applications 
where these controls are not needed, the modem controls 
can be used for general-purpose I/O. 


The daisy-chain interrupt hierarchy is also supported-as 
is standard for Zilog peripheral components. 


Notes: 
AllSignalswitha precedingfrontslash,"t', areactiveLow,e.g., 
B//W 
(WORD is activeLow);IB/W 
(BYTE isactiveLow,only). 
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Figure 2d. Z8030 44·Pin PLCC Pin Assignments 


1-4 


The following section describes the pin functions common 
to the Z8530 and the Z8030. Figures 1 and 2 detail the 
respective pin functions and pin assignments. 


ICTSA,/CTSB 
Clear- To-Send(inputs, active Low). Ifthese 


pins are programmed asAuto Enables, a Lowonthe inputs 
enables the respective transmitters. If not programmed as 
Auto Enables, they may be used as general-purpose 
inputs. Both inputs are Schmitt-trigger buffered to accom- 
modate slow rise-time inputs. The SCC detects pulses on 
these inputs and can interrupt the CPU on both logic level 
transitions. 


IDCDA,/DCDB 
Data Carrier Detect(inputS/outputs, active 
Low). These pins function as receiver enables if they are 
programmed for Auto Enables; otherwise they may be 
used asgeneral-purpose input pins. Both pins are Schmitt- 
trigger buffered to accommodate slow rise-time signals. 
The SCC detects pulses on these pins and can interrupt 
the CPU on both logic level transitions. 


IDTRl/REQA,/DTRl/REQB 
Data Terminal Ready/Request 


(outputs, active Low). These outputs follow the state pro- 
grammed into the DTR bit. They can also be used as 
general-purpose outputs or as Request lines for a DMA 
controller. 


lEI Interrupt 
Enable 
In (input, active High). lEI is used with 
IEO to form an interrupt daisy-chain when there is more 
than one interrupt driven device. A High lEI indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. 


IEO Interrupt 
Enable Out(output, 
active High). IEOis High 


only if lEI is High and the CPU is not servicing an SCC 
interrupt orthe SCC is not requesting an interrupt (Interrupt 
Acknowledge cycle only). IEO is connected to the next 
lower priority device's lEI input, and thus inhibits interrupts 
from lower priority devices. 


liNT Interrupt 
Request 
(output, open-drain, active Low). 


This signal is activated when the SCC requests an inter- 
rupt. 


IINTACK Interrupt 
Acknowledge 
(input, active Low). This 
signal indicates an active Interrupt Acknowledge cycle. 
During this cycle, the SCC interrupt daisy-chain settles. 
When IRD or IDS becomes active, the SCC places an 
interrupt vector on the data bus (if lEI is High). /INTACK is 
latched by the rising edge of PCLK. 


PCLK Clock (input). This is the master SCC clock used to 
synchronize internal signals. PCLK is a TTL level signal. 
PCLK is not required to have any phase relationship with 
the master system clock. 


Z80301Z8530 
Z·BUS~SCC 


RxDA, RxDB 
Receive 
Data (inputs, active High). These 


input signals receive serial data at standard TIL levels. 


IRTxCA,/RTxCB 
ReceivelTransmit 
Clocks (inputs, active 


Low). These pins can be programmed in several different 
modes of operation. In each channel, /RTxC may supply 
the receive clock, the transmit clock, the clock for the baud 
rate generator, or the clock for the digital phase-locked 
loop. These pins can also be programmed for use with the 
1 


respective SYNC pins as a crystal oscillator. The receive 
clock may be 1-, 16-, 32-, or 64-times the data rate in 
Asynchronous modes. 


IRTSA, IRTSB 
Request 
To Send (outputs, active Low). 


When the Request To Send (RTS) bit in Write Register 5 is 
set (Figure 11), the /RTS signal goes Low. When the RTS 
bit is reset in the Asynchronous mode and Auto Enable is 
on, the signal goes High after the transmitter is empty. In 
Synchronous mode or in Asynchronous mode with Auto 
Enable off, the RTSpin strictly follows the state of the RTS 
bit. Both pins can be used as general-purpose outputs. 


ISYNCA, 
ISYNCB 
Synchronization 
(inputs or outputs, 


active Low). These pins can act either as inputs, outputs, 
or part of the crystal oscillator circuit. In the Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to /CTS and /DCD. In this 
mode, transitions on these lines affect the state of the 
Synchronous/Hunt status bits in Read Register 0 (Figure 
10) but have no other function. 


In ExternalSynchronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
/SYNC must be driven Lowto receive clock cycles after the 
last bit in the synchronous character is received. Charac- 
ter assembly begins onthe rising edge of the receive clock 
immediately preceding the activation of 
/SYNC. 


In the Internal Synchronization mode (monosync and 
bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous characters are 
recognized. The synchronous condition is not latched, so 
these outputs are active each time a synchronization 
pattern is recognized (regardless of character bound- 
aries). In SDLC mode, these pins act as outputs and are 
valid on receipt of a flag. 


TxDA, TxDB 
Transmit Data (outputs, active High). These 
output signals transmit serial data at standard TIL levels. 


ITRxCA, 
ITRxCB 
Transmit/Receive Clocks (inputs 
or out- 


puts, 
active 
Low). 
These 
pins 
can 
be 
programmed 
in 


several different 
modes of operation. 
TRxC may supply the 


receive 
clock 
or the transmit 
clock 
in the input 
mode 
or 
supply 
the output 
of the digital 
phase-locked 
loop, 
the 


crystal 
oscillator, 
the baud rate generator, 
or the transmit 


clock 
in the output 
mode. 


IWIIREQA, 
IWIIREQB 
Wait/Request (outputs, 
open-drain 


when programmed 
for a Wait function, 
driven High or Low 


when 
programmed 
for a Request 
function). 
These 
dual- 


purpose, 
outputs 
may be programmed 
as Request 
lines 


for a DMA controller 
or as Wait lines to synchronize 
the 


CPU to the SCC data rate. The reset state is Wait. 


Al/B 
Channel NChannel 
B Select (input). 
This 
signal 


selects 
the channel 
in which 
the read or write operation 


occurs. 


ICE Chip Enable(input, active Low). This signal selects the 
SCC for a read or write operation. 


07-00 Data Bus(bi-directional, 
tri-state). These lines carry 


data and commands 
to and from the SCC. 


OIlC Data/Control Select (input). 
- his signal 
defines 
the 


type of information 
transferred 
to or from the SCC. A High 


means 
data is transferred; 
a Low i'ldicates 
a command. 


IRO Read(input, 
active Low). This signal indicates 
a read 


operation, 
and 
when 
the SCC 
is selected, 
enables 
the 


SCC's 
bus 
drivers. 
During 
the 
Interrupt 
Acknowledge 


Z80301Z8530 
Z·BUS~SCC 


cycle, 
this signal gates the interrupt 
vector 
onto the bus if 
the SCC is the highest 
priority 
device 
requesting 
an inter- 
rupt. 


IWR Write(input, 
active 
Low). When the SCC is selected, 


this signal indicates 
a write operation. 
The coincidence 
of 
IRD 
and /WR is interpreted 
as a reset. 


A07-AOO 
Address/Data Bus (bi-directional, 
active 
High, 
tri-state). These multiplexed 
lines carry register 
addresses 


to the SCC, as well as data or control 
information. 


IAS Address Strobe (input, 
active 
Low). 
Addresses 
on 


AD7-ADO 
are latched 
by the rising edge 
of this signal. 


ICSO Chip Select 0 (input, 
active 
Low). 
This 
signal 
is 


latched 
concurrently 
with the addresses 
on AD7-ADO and 


must be active for the intended 
bus transaction 
to occur. 


CS1 Chip Select 1(input, active High). This second 
select 
signal must also be active 
before the intended 
bus trans- 
action can occur. 
CS1 must remain active throughout 
the 


transaction. 


IDS Data Strobe (input, 
active 
Low). This signal 
provides 


timing for the transfer 
of data into and out of the SCC. If 


IAS and IDS coincide, 
this is interpreted 
as a reset. 


RlIW Read/Write (input). This signal specifies 
whether 
the 


operation 
to be performed 
is a read or a write. 


The functional 
capabilities 
of the SCC can be described 


from two different 
points of view: as a datacommunications 


device, 
it transmits 
and receives 
data in a wide variety 
of 


datacommunications 
protocols; 
as a microprocessor 
pe- 


ripheral, 
the 
SCC 
offers 
valuable 
features 
such 
as 


vectored 
interrupts, 
polling, 
and simple 
handshake 
capa- 


bility. 


Oatacommunications 
Capabilities. 
The SCC provides 


two independent 
full-duplex 
channels, 
programmable 
for 


use in any common 
asynchronous 
or synchronous 
data- 


communication 
protocol. 
The following 
description 
and 
Figure 3 briefly detail these 
protocols. 


Asynchronous 
Modes. 
Transmission 
and reception 
can 


be accomplished 
independently 
on each channel 
with five 


to eight bits per character, 
plus optional 
even or odd parity. 


The transmitters 
can supply 
one, one-and-a-half, 
or two 


stop bits per character 
and can provide 
a break output 
at 
anytime. 
The receiver 
break-detection 
logic interrupts 
the 
CPU, both at the start and at the end of a received 
break. 
Reception 
is protected 
from spikes 
by a transient 
spike- 


rejection 
mechanism 
that checks 
the signal one-half 
a bit 


time after a Low level is detected 
on the receive 
data input 
(RxDA or RxDB in Figure 1). If the Low does not persist (as 
in the case of a transient), 
the character 
assembly 
process 


does not start. 
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Framing 
errors and overrun 
errors are detected 
and buff- 


ered 
together 
with 
the 
partial 
character 
on which 
they 


occur. 
Vectored 
interrupts 
allow 
fast servicing, 
or error 


conditions 
using dedicated 
routines. 
Furthermore, 
a built- 
in checking 
process 
avoids the interpretation 
of a framing 


error 
as a new 
start 
bit: 
a framing 
error 
results 
in the 


addition 
of one-half 
a bit time to the point 
at which 
the 


search 
for the next start bit begins. 


The SCC does not require symmetric 
transmit 
and receive 


clock signals-a 
feature 
allowing 
use of the wide variety of 


clock 
sources. 
The transmitter 
and 
recEJiver can handle 


data at a rate of 1, 1/16, 1/32, or 1/64 of the clock 
rate 


supplied 
to the 
receive 
and 
transmit 
clock 
inputs. 
In 


asynchronous 
modes, 
the SYNC pin may be programmed 


as an input used for functions 
such 
as monitoring 
a ring 


indicator. 


Synchronous 
Modes. 
The SCC supports 
both byte-ori- 


ented and bit-oriented 
synchronous 
communication. 
Syn- 


chronous 
byte-oriented 
protocols 
can be handled 
in sev- 


eral modes, 
allowing 
character 
synchronization 
with a 6- 
bit or 8-bit synchronous 
character 
(monosync), 
any 12-bit 


synchronization 
pattern 
(bisync), 
or with an external 
syn- 


chronous 
signal. Leading 
synchronous 
characters 
can be 


removed 
without 
interrupting 
the CPU. 


Five- or 7-bit synchronous 
characters 
are detected 
with 8- 


or 16-bit 
patterns 
in the SCC by overlapping 
the larger 


pattern across multiple 
incoming 
synchronous 
characters 


as shown 
in Figure 4. 


CRC checking 
for synchronous 
byte-oriented 
modes 
is 


delayed 
by one 
character 
time 
so that 
the 
CPU 
may 


disable 
CRC checking 
on specific 
characters. 
This per- 


mits the implementation 
of protocols 
such as IBM bisync. 


Both CRC-16 (X16 + XI5 + X2 + 1) and CCITI 
(X16 + X12 


+ X5 + 1) error checking 
polynomials 
are supported. 
Either 


polynomial 
may be selected 
in all Synchronous 
modes. 


Users may preset the CRC generator 
and checker 
to al11s 


or all Os. The SCC also provides 
a feature 
that automati- 


cally transmits 
CRC data when no other data is available 


for transmission. 
This allows for high-speed 
transmissions 


under 
DMA control, 
with no need for CPU intervention 
at 


the end of a message. 
When there 
is no data or CRC to 


send in synchronous 
modes, 
the transmitter 
inserts 6-, 8- 


or 16-bit synchronous 
characters, 
regardless 
of the pro- 


grammed 
character 
length. 
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The SCC 
supports 
synchronous 
bit-oriented 
protocols, 


such 
as SOLC and HOLC, 
by performing 
automatic 
flag 


sending, 
zero insertion, 
and CRC generation. 
A special 


command 
can be used to abort a frame in transmission. 
At 


the end of a message, 
the SCC automatically 
transmits 
the 


CRC and trailing flag when the transmitter 
underruns. 
The 


transmitter 
may also be programmed 
to send an idle line 
consisting 
of continuous 
flag characters 
or a steady mark- 


ing condition. 


If a transmit 
underrun 
occurs 
in the middle 
of a message, 
an external/status 
interrupt 
warns 
the CPU of this status 


change 
so that an abort may be issued. The SCC may also 


be programmed 
to send 
an abort 
itself 
in case 
of an 


underrun, 
relieving 
the CPU of this task. One to eight bits 


per character 
can be sent, allowing 
reception 
of a mes- 


sage with no prior information 
about the character 
struc- 


ture in the information 
field of a frame. 


The receiver 
automatically 
acquires 
synchronization 
on 


the leading 
flag of a frame in SOLC or HOLC and provides 


a synchronization 
signal on the /SYNC pin (an interrupt can 


also be programmed). 
The receiver 
can be programmed 


to search 
for frames 
addressed 
by a single 
byte (or four 


bits within a byte) of a user-selected 
address 
or to a global 


broadcast 
address. 
In this mode, 
frames 
not matching 


either 
the 
user-selected 
or broadcast 
address 
are 
ig- 


nored. 
The number 
of address 
bytes 
can 
be extended 


under software 
control. 
For receivirg 
data, an interrupt 
on 
the first received 
character, 
or an interrupt 
on every char- 


acter, or on special 
condition 
only (end-of-frame) 
can be 


selected. 
The receiver automatically 
deletes all Os inserted 


by the transmitter 
during character 
assembly. 
CRC is also 


calculated 
and is automatically 
checked 
to validate 
frame 
transmission. 
At the end of trans 
ission, 
the status 
of a 


received 
frame is available 
in the status registers. 
In SOLC 


mode, 
the SCC must 
be programmed 
to use the SOLC 


CRC polynomial, 
but the generator 
and checker 
may be 


preset 
to all 
1s or all Os. The 
CF1C is inverted 
before 


transmission 
and the receiver 
checks 
against 
the bit pat- 


tern 0001110100001111. 


NRZ, NRZI or FM coding 
may be used in an 1x mode. The 


parity options 
available 
in asynchronous 
modes 
are avail- 


able in synchronous 
modes. 


The SCC can be conveniently 
used under 
OMA control 
to 


provide 
high-speed 
reception 
or transmission. 
In recep- 
tion, for example, 
the SCC can interrupt 
the CPU when the 


first character 
of a message 
is received. 
The CPU then 
enables 
the OMA to transfer 
the message 
to memory. 
The 


SCC then issues 
an end-of-frame 
interrupt 
and the CPU 


can check 
the status of the received 
message. 
Thus, the 


CPU is freed for other service 
while the message 
is being 


received. 
The CPU may also enable the OMA first and have 


the SCC interrupt 
only on end-of-frame. 
This procedure 


allows all data to be transferred 
through 
the OMA. 


SOLe 
Loop Mode. The SCC supports 
SOLC Loop mode 


in addition 
to normal 
SOLC. In an SOLC Loop, there 
is a 


primary 
controller 
station that manages 
the message 
traf- 


fic flow on the loop, and any number of secondary 
stations. 
In SOLC Loop mode, the SCC performs 
the functions 
of a 


secondary 
station while an SCC operating 
in regular SOLC 


mode can act as a controller 
(Figure 
5). 


A secondary 
station in an SOLC Loop is always listening 
to 


the messages 
being sent around the loop, and in fact must 
pass these 
messages 
to the rest of the loop by retrans- 
mitting 
them 
with 
a one-bit 
time 
delay. 
The secondary 


station 
can 
place 
its own 
message 
on the loop 
only 
at 


specific 
times. The controller 
signals 
that secondary 
sta- 
tions may transmit messages 
by sending 
a special charac- 


ter, called an EOP (End-Of-Poll), 
around the loop. The EOP 
character 
is the bit pattern 
11111110. 
Because 
of zero 


insertion 
during 
messages, 
this bit pattern 
is unique 
and 
easily recognized. 


When a secondary 
station has a message 
to transmit 
and 
recognizes 
an EOP on the line, it changes 
the last binary 
1 of the EOP to a 0 before transmission. 
This has the effect 


of turning 
the EOP into a flag sequence. 
The secondary 


station now places 
its message 
on the loop and terminates 


the message 
with an EOP. Any secondary 
stations 
further 
down 
the 
loop with 
messages 
to transmit 
can 
append 


messages 
to the first secondary 
station 
message 
by the 


same process. 
Any secondary 
stations without messages, 
to send 
merely 
echo 
the incoming 
messages, 
and 
are 


prohibited 
from 
placing 
messages 
on the loop 
(except 


upon recognizing 
an EOP). 


SDLC Loop mode 
is a programmable 
option 
in the SCC. 


NRZ, NRZI, and FM coding 
may all be used in SDLC Loop 


mode. 


Baud Rate Generator. 
Each channel 
in the SCC contains 


a programmable 
baud 
rate 
generator. 
each 
generator 


consists 
of two 8-bit time-constant 
registers 
that form a 16- 


bit time-constant, 
a 16-bit down-counter, 
and a flip-flop 
on 


the output 
producing 
a square wave. On start-up, 
the flip- 


flop on the output is set in a High state, the value in the time 
constant 
register 
is loaded 
into 
the 
counter, 
and 
the 


counter 
starts counting 
down. The output 
of the baud rate 


generator 
toggles 
upon reaching 
0, the value in the time- 


constant 
register 
is loaded 
into 
the 
counter, 
and 
the 


process 
is repeated. 
The time-constant 
may be changed 


at any time, but the new value does not take effect until the 
next load of the counter. 
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The output 
of the baud 
rate generator 
may be used 
as 


either the transmit 
clock, 
the receive 
clock, 
or both. It can 
also drive the digital phase-locked 
loop (see next section). 


If the receive 
clock or transmit 
clock is not programmed 
to 
come 
from 
the TRxC 
pin, 
the output 
of the 
baud 
rate 


generator 
may be echoed 
out through 
the TRxC pin. 


The following 
formula relates the time constant 
to the baud 


rate where PCLK or RTxC is the baud rate generator 
input 


frequency 
in Hz. The clock 
mode 
is 1, 16, 32, or 64 as 


selected 
in Write Register 
4, bits D6 and D7. Synchronous 


operation 
modes should select 1 and asynchronous 
should 


select 
16, 32, or 64. 
•• 
Time Constant 
= 
PCLK or RTxC Frequency 
- 2 


2 (Baud 
Rate) (Clock 
Mode) 


Digital 
Phase-Locked 
Loop. The SCC contains 
a Digital 


Phase-locked-Loop 
(DPLL) 
to recover 
clock 
information 


from a data stream with NRZI or FM encoding. 
The DPLL 
is driven 
by a clock that is nominally 
32 (NRZI) or 16 (FM) 


times the data rate. The DPLL uses this clock, 
along with 


the data 
stream, 
to construct 
a clock 
for the data. 
This 


clock 
may then 
be used 
as the SCC receive 
clock, 
the 


transmit 
clock, 
or both. 


For NRZI encoding, 
the 
DPLL 
counts 
the 32x clock 
to 


create 
nominal 
bit times. As the 32x clock 
is counted, 
the 


DPLL is searching 
the incoming 
data 
stream 
for edges 


(either 
1 to 0 or 0 to 1). Whenever 
an edge is detected, 
the 


DPLL makes a count adjustment 
(during 
the next counting 


cycle), 
producing 
a terminal 
count closer 
to the center 
of 


the bit cell. 


For FM encoding, 
the DPLL still counts 
from 0 to 31, but 


with a cycle corresponding 
to two bit times. When the DPLL 


is locked, 
the clock edges 
in the data stream should occur 


between 
counts 
15 and 16, and between 
counts 31 and O. 


The DPLL looks for edges 
only during 
a time centered 
on 


the 15 to 16 counting 
transition. 


The 32x clock 
for the DPLL can be programmed 
to come 


from either the /RTxC input or the output 
of the baud 
rate 


generator. 
The DPLL output 
may be programmed 
to be 


echoed 
out of the SCC through 
the ITRxC pin (if this pin is 


not being 
used as an input). 


DATA 
0 
0 
0 


NRZ 
\ 
I 
\ 


NRZ1 
\ 
I 
\ 


FM1 '----J\J\ 
/ 
\ 


FMO 
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Data Encoding. 
The SCC may be programmed 
to encode 


and decode 
the serial data in four different ways (Figure 6). 
In NRZ encoding, 
a 1 is represented 
by a High level and a 


o is represented 
by a Low level. In NRZI encoding, 
a 1 is 


represented 
by no change 
in level and a 0 is represented 


by a change 
in level. 
In FM1 (more 
properly, 
bi-phase 


mark), a transition 
occurs 
at the beginning 
of every bit cell. 


A 1 is represented 
by an additional 
transition 
at the center 


of the bit cell, 
and 
a 0 is represented 
by no additional 
transition 
at the center 
of the bit cell. 
In FMO (bi-phase 


space), 
a transition 
occurs 
at the beginning 
of every 
bit 


cell. A 0 is represented 
by an additional 
transition 
at the 


center 
of the 
bit 
cell, 
and 
a 
1 is represented 
by 
no 


additional 
transition 
at the center of the bit cell. In addition 


to these four methods, 
the SCC can be used to decode 


Manchester 
(bi-phase 
level) data by using the DPLL in the 
FM mode, 
and 
programming 
the receiver 
for NRZ data. 


Manchester 
encoding 
always 
produces 
a transition 
at the 


center of the bit cell. If the transition 
is 0 to 1, the bit is a O. 
If the transition 
is 1 to 0, the bit is a 1. 


Auto Echo and Local Loopback. 
The SCC is capable 
of 


automatically 
echoing 
everything 
it receives. 
This feature 


is useful 
mainly 
in asynchronous 
modes, 
but works 
in 


synchronous 
and 
SDLC 
modes 
as well. 
In Auto 
Echo 


mode, TxD is RxD. Auto Echo mode can be used with NRZI 
or FM encoding 
with no additional 
delay, because 
the data 
stream is not decoded 
before retransmission. 
In Auto Echo 


mode, 
the CTS input 
is ignored 
as a transmitter 
enable 
(although 
transitions 
on this input can still cause interrupts 
if programmed 
to do so). In this mode, 
the transmitter 
is 
actually 
bypassed 
and the programmer 
is responsible 
for 
disabling 
transmitter 
interrupts 
and /WAIT//REQUEST 
on 
transmit. 


The SCC is also capable 
of local loopback. 
In this mode, 


TxD is RxD, just as in Auto Echo mode. 
However, 
in Local 


Loopback 
mode, 
the internal 
transmit 
data 
is tied to the 
internal 
receive 
data 
and 
RxD is ignored 
(except 
to be 
echoed 
out through 
TXD). The /CTS and /DCD 
inputs are 
also ignored 
as transmit 
and receive 
enables. 
However, 


transitions 
on these inputs can still cause 
interrupts. 
Local 
Loopback 
works in asynchronous, 
synchronous 
and SDLC 
modes 
with NRZ, NRZI, or FM coding 
of the data stream. 


VO Interface 
Capabilities. 
The SCC offers the choice 
of 
Polling, 
Interrupt 
(vectored 
or non-vectored), 
and 
Block 


Transfer 
modes to transfer 
data, status, and control 
infor- 
mation to and from the CPU. The Block Transfer 
mode can 


be implemented 
under 
CPU or DMA Control. 


Peripheral I 
lEI 00-07 liNT IINTACK~ 


t 
t t t 
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Polling. All interrupts 
are disabled. 
Three status registers 


in the SCC are automatically 
updated 
whenever 
any func- 


tion 
is performed. 
For example, 
end-of-frame 
in SDLC 


mode sets a bit in one of these status registers. 
The idea 


behind 
polling 
is for the CPU to periodically 
read a status 


register, 
until the register 
contents 
indicate 
the need for 


data to be transferred. 
Only one register 
needs to be read; 
depending 
on its contents, 
the CPU either 
writes 
data, 


reads data, or continues. 
Two bits in the register 
indicate 


the need for data transfer. 
An alternativE; 
is a poll of the 
Interrupt 
Pending 
register 
to determine 
the source 
of an 


interrupt. 
The 
status 
for 
both 
channels 
resides 
in one 


register. 


Interrupts. 
When 
an SCC responds 
to an Interrupt 
Ac- 


knowledge 
signal 
(lINTACK) 
from the CPU, an interrupt 


vector may be placed on the data bus. This vector is written 
in WR2, and may be read in RR2A or RR2B (Figures 
10 and 


11). 


To speed 
interrupt 
response 
time, 
the SCC can 
modify 
three bits in this vector 
to indicate 
status. 
If the vector 
is 


read in Channel 
A, status is never included; 
if it is read in 


Channel 
B, status 
is always 
included. 


Each of the six sources 
of interrupts 
in the SCC (Transmit, 
Receive, 
and External/Status 
interrupts 
in both channels) 


has three bits associated 
with the interrupt 
source: 
Inter- 


rupt 
Pending 
(IP), 
Interrupt 
Under 
Service 
(IUS), 
and 


Interrupt 
Enable (IE). Operation 
of the IE bit is straightfor- 


ward. If the IE bitis set for a given interrupt 
source, then that 


source 
can request 
interrupts. 
The exception 
is when the 


MIE (Master 
Interrupt 
Enable) 
bit in WR9 is reset and no 


interrupts 
may be requested. 
The IE bits are write only. 


The other two bits are related to the interrupt 
priority chain 
(Figure 
7). As a microprocessor 
peripheral, 
the SCC may 


request 
an interrupt 
only when no higher priority 
device 
is 


requesting 
one, e.g., 
when 
lEI is High. 
If the device 
in 


question 
requests 
an interrupt, 
it pulls down liNT. The CPU 


then responds 
with IINTACK, 
and the interrupting 
device 


places 
the vector 
on the data bus. 


In the SCC, the IP bit signals a need for interrupt 
servicing. 
When an IP bit is 1 and the lEI input is High, the liNT output 
is pUlled Low, requesting 
an interrupt. 
In the SCC, if the IE 
bit is not set by enabling 
interrupts, 
then the IP for that 
source can never be set. The IP bits are readable 
in RR3A. 


The 
IUS bits 
signal 
that 
an 
interrupt 
request 
is being 
serviced. 
If an IUS is set, all interrupt 
sources 
of lower 


priority 
in the SCC and external 
to the SCC are prevented 
from requesting 
interrupts. 
The internal 
interrupt 
sources 
are inhibited 
by the state of the internal 
daisy-chain, 
while 


lower priority devices 
are inhibited 
by the IEO output of the 


SCC being 
pulled 
Low, and 
propagated 
to subsequent 


peripherals. 
An IUS bit is set during 
an Interrupt 
Acknowl- 


edge cycle if there are no higher priority 
devices 
request- 
ing interrupts. 


There are three types of interrupts: 
Transmit, 
Receive, 
and 
External/Status. 
Each interrupt 
type is enabled 
under pro- 


gram 
control, 
with Channel 
A having 
higher 
priority 
than 


Channel 
B, and 
with 
Receiver, 
Transmit, 
and 
External/ 


Status interrupts 
prioritized 
in that order within each chan- 


nel. When the Transmit 
interrupt 
is enabled, 
the CPU is 


interrupted 
when the transmit 
buffer becomes 
empty. (This 


implies that the transmitter 
must have had a data character 


written into it so that it can become 
empty.) When enabled, 
the receiver 
can interrupt 
the CPU in one of three ways: 


• 
Interrupt 
on First Receive 
Character 
or 


Special 
Receive 
Condition 
• 
Interrupt 
on All Receive 
Characters 
or 


Special 
Receive 
Condition 
• 
Interrupt 
on Special 
Receive 
Condition 
Only 


Interrupt 
on 
First 
Character 
or Special 
Condition 
and 
Interrupt 
on Special 
Condition 
Only are typically 
used with 


the Block Transfer 
mode. 
A Special 
Receive 
Condition 
is 


one 
of the following: 
receiver 
overrun, 
framing 
error 
in 


Asynchronous 
mode, 
end-of-frame 
in SOLC mode, 
and 


optionally, 
a parity 
error. The Special 
Receive 
Condition 


interrupt 
is different 
from 
an ordinary 
receive 
character 


available 
interrupt, 
only in the status 
placed 
in the vector 


during 
the Interrupt 
Acknowledge 
cycle. 
In Interrupt 
on 
First Receive 
Character, 
an interrupt 
can occur from Spe- 


cial 
Receive 
Conditions 
any time 
after 
the first 
receive 


character 
interrupt. 
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The main function 
of the External/Status 
interrupt 
is 


to monitor 
the signal transitions 
of the /CTS, /OCO, and 


/SYNC 
pins; however, 
an External/Status 
interrupt 
is also 


caused 
by a Transmit 
Underrun 
condition, 
or a zero count 
in the baud rate generator, 
or by the detection 
of a Break 


(Asynchronous 
mode), Abort (SOLC mode) or EOP (SOLC 
Loop mode) 
sequence 
in the data stream. 
The interrupt 


caused 
by the Abort or EOP has a special 
feature allowing 


the SCC to interrupt 
when the Abort 
or EOP sequence 
is 


detected 
or terminated. 
This feature 
facilitates 
the proper 
termination 
of the current 
message, 
correct 
initialization 
of 


the next message, 
and the accurate 
timing 
of the Abort 


condition 
in external 
logic 
in SOLC mode. 
In SOLC Loop 


mode, this feature allows secondary 
stations 
to recognize 


the wishes 
of the primary 
station 
to regain 
control 
of the 


loop during 
a poll sequence. 


CPUlDMA 
Block 
Transfer. 
The SCC 
provides 
a Block 
Transfer 
mode to accommodate 
CPU block transfer 
func- 
tions and OMA controllers. 
The Block Transfer 
mode uses 


the /WAIT//REQUEST 
output 
in conjunction 
with the Wait! 


Request 
bits in WR1. The /WAIT//REQUEST 
output can be 


defined 
under software 
control 
as a WAIT line, in the CPU 
Block Transfer 
mode 
or as a /REQUEST 
line in the OMA 


Block Transfer 
mode. 


To a OMA controller, 
the SCC /REQUEST 
output 
indicates 


that the SCC is ready to transfer 
data to or from memory. 


To the CPU, the /WAIT line indicates 
that the SCC is not 
ready 
to transfer 
data, 
thereby 
requesting 
that the CPU 
extend the I/O cycle. The /OTR// REQUEST line allows full- 
duplex 
operation 
under 
OMA control. 


The SCC internal 
structure 
includes 
two full-duplex 
chan- 


nels, two baud rate generators, 
internal 
control 
and inter- 
rupt logic, 
and a bus interface 
to a non-multiplexed 
bus. 
Associated 
with each channel 
are a number 
of read and 


write registers 
for mode control 
and status information, 
as 


well as logic 
necessary 
to interface 
to modems 
or other 


external 
devices 
(Figure 
8). 


The logic for both channels 
provides 
formats, 
synchroni- 


zation, and validation 
for data transferred 
to and from the 


channel 
interface. 
The modem 
control 
inputs 
are moni- 


tored by the control 
logic under program 
control. 
All of the 
modem 
control 
signals are general-ourpose 
in nature and 


can optionally 
be used 
for functions 
other 
than modem 


control. 


The 
register 
set for each 
channel 
includes 
ten 
control 


(write) registers, 
two sync character 
(write) registers, 
and 


four status 
(read) 
registers. 
In addition, 
each 
baud 
rate 


generator 
has two (read/write) 
registers 
for holding 
the 


time-constant 
that determines 
the baud rate. Finally, asso- 
ciated 
with the interrupt 
logic 
is a write 
register 
for the 
interrupt 
vector accessible 
through 
either channel, 
a write 


only Master 
Interrupt 
Control 
register 
and three read reg- 
isters: 
one containing 
the vector 
with status 
information 
(Channel 
B only), one containing 
the vector without 
status 
(Channel Aonly), 
and one containing 
the Interrupt 
Pending 
bits (Channel 
A only). The registers 
for each channel 
are 
designated 
as follows: 


WRO-WR15 - Write Registers 
0 through 
15 


RRQ-RR3, RR1O, RR12, RR13, RR15 - Read 
Registers 
0 through 
3, 10, 12, 13, 15 


Table 
1 lists the functions 
assigned 
to each read or write 


register. 
The SCC contains 
only one WR2 and WR9, but 
they can be accessed 
by either channel. 
All other registers 


are paired 
(one for each channel). 
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EJ 
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Baud Rate 
Generator 
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Data Path. The transmit 
and receive 
data path illustrated 


in Figure 9 is identical 
for both channels. 
The receiver 
has 


three 
8-bit 
buffer 
registers 
in a FIFO 
arrangement, 
in 


addition 
to the 8-bit 
receive 
shift 
register. 
This scheme 


creates 
additional 
time for the CPU to selvice 
an interrupt 


at the beginning 
of a block of high-speed 
data. Incoming 


data is routed through 
one of several paths (data or CRC), 


depending 
on the selected 
mode (the character 
length in 


Asynchronous 
modes 
also determines 
the data path). 


The transmitter 
has an 8-bit Transmit 
Data buffer 
register 


loaded 
from the internal 
data bus, and a 20-bit 
Transmit 


Shift register 
that can be loaded 
either from the synchro- 


nous character 
registers 
or from the Transmit 
Data regis- 


ter. Depending 
on the operational 
mode, outgoing 
data is 


routed through 
one of four main paths before it is transmit- 


ted from the Transmit 
Data output 
(TxD). 


nt,majT~ 


TxO 


FNlTxMUX 


ElJ 


.- 
--,> 
ToOlMrChamo 
D 


CRCOled<er I 


BRGenera1orClock-E§Receiv'Clock 
DPlLOutput_ 
Transrn'Clock 


ITRxC- 
ClockMUX 
DPLlclod< 


/RTxC~ 
BRGenera1orClock 


/SYNC jJ 


(Os<ila1orj 
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Transmit/ReceiveBufferStatusandExternalStatus 
SpecialReceiveConditionStatus 
Modified InterruptVector(ChannelB Only) 
UnmodifiedInterruptVector(CnannelA Only) 
InterruptPendingBits (ChannelA Only) 
ReceiveBuffer 
MiscellaneousStatus 
LowerByteof BaudRateGeneratorTime-Constant 
UpperByteof BaudRateGeneratorTime-Constant 
External/StatusInterruptInformation 


CRCInitialize,InitializationCommandfor the 
VariousModes,RegisterPointers 
Transmit/Receive,Interruptand DataTransfer 
ModeDefinition 
InterruptVector(AccessedThroughEitherChannel) 
ReceiveParametersand Control 
Transmit/ReceiveMiscellaneousParameters 
andModes 
TransmitParametersandControl 
SyncCharactersor SDLCAddress 
SyncCharacteror SDLCFlag 
TransmitBuffer 
MasterInterruptControlandReset(Accessed 
ThroughEitherChannel) 
Miscellaneous,Transmitter/ReceiverControlBit 
ClockModeControl 
LowerByteof BaudRateGeneratorTimeConstant 
UpperByteof BaudRateGeneratorTime 
MiscellaneousControlBits 
External/StatusInterruptControl 


RR3 
RR8 
RR10 
RR12 
RR13 
RR15 


WR2 
WR3 
WR4 
a 
WR5 
WR6 
WR7 
WR8 
WR9 


WR10 
WR11 
WR12 
WR13 
WR14 
WR15 


The see 
contains 
write registers 
in each channel 
that are 


programmed 
by the system 
separately 
to configure 
the 


functional 
personality 
of the channels. 
All see 
registers 
are directly 
addressable. 
How the see 


decodes 
the address 
placed 
on the address/data 
bus at 


the beginning 
of a Read or Write cycle 
is controlled 
by a 


command 
issued 
in WROB. 
In the Shift Right 
mode 
the 


channel 
select NB is taken from ADO and the state of ADS 


is ignored. 
In the Shift Left mode the channel 
select AlB is 


taken from ADS and the state of ADO is ignored. 
AD? and 


AD6 are always 
ignored 
as address 
bits and the register 


address 
itself occupies 
AD4-AD1. 


In the see, 
register 
addressing 
is direct 
for the 
data 


registers 
only, which are selected 
by a High on the D/e pin. 
In all other cases 
(with the exception 
of WRO and RRO), 


programming 
the write registers 
requires 
two write opera- 
tions and reading 
the read registers 
requires 
both a write 


and a read operation. 
The first write is to WRO and contains 


three bits that point to the selected 
register. 
The second 


write is the actual 
control 
word 
for the selected 
register, 
and 
if the second 
operation 
is read, 
the selected 
read 
register 
is accessed. 
All 
of the 
registers 
in the 
see, 
including 
the data 
registers, 
may 
be accessed 
in this 
fashion. The pointer bits are automatically 
cleared 
after the 
read or write operation 
so that WRO (or RRO) is addressed 


again. 


The system 
program 
first issues a series of commands 
to 


initialize 
the basic 
mode of operation. 
This is followed 
by 


other commands 
to qualify 
conditions 
within the selected 


mode. 
For example, 
the Asynchronous 
mode, 
character 


length, 
clock rate, number 
of stop bits, even or odd parity 


might 
be set first. Then the interrupt 
mode would 
be set. 


and finally, 
receiver 
or transmitter 
enable. 


Read Registers. 
The SCC contains 
eight read registers 


(nine, counting the receive buffer (RR8) in each channel). 
Four of these may be read to obtain status information 
(RRO, RR1, RR1O, and RR15). Two registers (RR12 and 
RR13) may be read to learn the baud rate generator time- 
constant. 
RR2 contains 
either the unmodified 
interrupt 


vector 
(Channel 
A), 
or the vector 
modified 
by status 


information (Channel B). RR3 contains the Interrupt Pend- 


ReadRegister0 


~ 
III 
I 
L- ~,~C::" 
A,,'I,O, 


Tx BufferEmpty 
DCD 
SYNC/Hunt 
L.- 
CTS 


Tx UnderrunlEOM 
Break/Abort 


ReadRegister1 


~ 


~ 


I 
LAIiSent 
L.:== ResidueCode2 
ResidueCode1 
ResidueCode0 
ParityError 
L.- 
RxOverrunError 


CRC/FramingError 
Endof Frame(SDLC) 


ing (IP) bits (Channel A). Figure 10 shows the formats for 
each read register. 


The status bits of RRO and RR1 are carefully 
grouped 
to 


simplify status monitoring; 
e.g., when the interrupt vector 
indicates 
a Special 
Receive 
Condition 
interrupt, 
all the 


appropriate 
error bits can be read from a single register 


(RR1). 


ReadRegister2 


~ 
~~~! 


V3 
V4 
L-- 
V5 


V6 
V7 


ReadRegister3 


~ 
IIII 
L- ~:::: 
~~t1P' 


ChannelB Rx IP' 
ChannelA Ext/StatIP' 
ChannelATx IP' 


L.- 
ChannelARx IP' 
o 
o 
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Read Register 10 


~ 


IIII 
L-t: 


ooo 


, 


L....------O 


Two Clocks Missing 
One Clock Missing 


ReadRegister 13 


~ 


~ 
~~~: 
~TC10 
TC11 
Upper Byte of 
TC12 
Time-Constant 
L....------TC13 


TC14 
TC15 


Read Register12 


~ 


~ 


~~~~ 
~TC2 
TC3 
TC4 
L....------TC5 


TCS 


TC7 


Lower Byteof 
Time-Constant 


Read Register15 


~ 
II ~ 
:,ro ~""t1E 


DCD IE 
SYNC/Hunt IE 
L....- 
CTS IE 


Tx UnderrunlEOM IE 
Break/Abort IE 


II 


Write Registers. 
The see contains 
13 write registers 
(14 


counting 
WR8, the transmit 
buffer) 
in each channel. 
These 


write 
registers 
are programmed 
separately 
to configure 
the functional 
"personality" 
of the channels. 
In addition, 


there are two registers 
(WR2 and WR9) shared 
by the two 


Write Register0 (Z8530) 


~ 
I I I 
o 
0 
0 


o 
0 
1 
o 
1 
0 
o 
1 
1 


1 
0 
0 
1 
0 
1 
1 
1 
0 
1 
1 
1 
o 
0 
0 
o 
0 
1 
o 
1 
0 
o 
1 
1 
1 
0 
0 
1 
0 
1 
1 
1 
0 
1 
1 
1 


000 
001 
o 
1 
0 
011 
1 
0 
0 


101 
1 
1 
0 


1 
1 
1 


Register0 
Register 1 
Register2 
Register3 
Register4 
Register5 
Register6 
Register7 
Register8 
Register9 
Register10 
Register11 
Register12 
Register13 
Register14 
Register15 


Null Code 
Point High 
Reset Ext/Stat Interrupts 
SendAbOl1(SDLC) 
Enable Int on Next Rx Character 
ResetTx Int Pending 
Error Reset 
Reset Highest IUS 


o 
0 
Null Code 
o 
1 
Reset Rx CRC Checke 


1 
0 
ResetTx CRC Generator 
1 
1 
ResetTx Underrun/EOMLatch 


'With Point High Command 
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channels 
that may be accessed 
through 
either 
of them. 


WR2 contains 
the interrupt 
vector 
for both channels, 
while 


WR9 contains 
the interrupt 
control 
bits. Figure 
11 shows 
the format 
of each write register. 


Write Register0 (Z8030) 


~ 
I I 
o 
0 
o 
1 


1 
0 
1 
1 


Null Code 
Null Code 
Select Shift Left Mode' 
Select Shift Right Mode' 


'---- 
0 


0 
0 
0 
Null Code 
0 
0 
1 
Null Code 
0 
1 
0 
Reset Ext/StatusInterrupts 
0 
1 
1 
SendAbort 
1 
0 
0 
Enable Inton Next Rx Character 
1 
0 
1 
ResetTx Int Pending 


1 
1 
0 
Error Reset 
1 
1 
1 
Reset Highest IUS 


o 
0 
Null Code 
o 
1 
Reset Rx CRC Checker 
1 
0 
ResetTx CRC Generator 
1 
1 
ResetTx Underrun/EOMLatch 


'S ChannelOnly 


o 
0 
Rx Int Enable 
o 
1 
Rx Int on First Characteror Special Condition 


1 
Oint 
onAll Rx Characteror Special Condition 


1 
1 
Int on First Characteror Special Condition 


WaitlDMARequeston Receive/lTransmit 
WaitlDMARequest Function 
WaitlDMARequest Enable 


Write Register2 
00 


7~:~VO~41 
InterruptVector 


V5 
V6 
V7 


Write Register3 
00 
~7~ 
R,'ooI>', 
L ,dI"hlbil 
SYNC Charact~rM~de(SOLC) 
AddressSHare 
Rx CRC Enable 
Enter Hunt Mode 
Auto Enables 


O 
0 
Rx 5 Bits/Character 


7 Bits/Character 
o 
1 ~~ 6 Bits/Character 


1 
~ 
Rx 8 Bits/Character 


Write Register4 
01 00 


~L-- 
ParityEnable 
I I 
I 
Parity Event/Odd 


Modes Enable 
o 
0 
SYNC 
"VCharacter 
o 
1 
1 Stop BI Bits/Character 
1 ~ 
~·¥t;;~rs/Character 


B"tSYNC Character 
8 
1 
NC Character 
16 BitSY d (01111110Flag) 
SOLCMo e C Mode 
1 
1 
ExternalSYN 


O 
0 
X1 Clock Mode 
o 
1 
X16 Clock Mode 
1 
0 
X32 Clock Mode 
1 
1 
X64 Clock Mode 


~~ 


D 
III 
L ~RC'",," 


/SOLC/CRC·16 
Tx Enable 
Send Break 


T 5 Bits (or less)/Character 
T~ 7 BitS/Character 
T 6 Bits/Character 
T~ 8 BitS/Character 
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II 


------ 
111--119 


Write Register 6 


~ 
~Jl~ 


Sync? 
Sync6 
SynCS 
Sync4 
Sync3 
Sync2 
Sync1 
SyncO 
Monosync, S Bits 
Sync1 
SyncO 
SyncS 
Sync4 
Sync3 
Sync2 
Sync1 
SyncO 
Monosync, 6 Bits 
Sync? 
Sync6 
SyncS 
Sync4 
Sync3 
Sync2 
Sync1 
SyncO 
Bisync, 16 Bits 
Sync3 
Sync2 
Sync1 
SyncO 
1 
1 
1 
1 
BiStC, 12 Bits 
Adr? 
Adr6 
AdrS 
Adr4 
Adr3 
Adr2 
Adr1 
AdrO 
SO C 
Adr? 
Adr6 
AdrS 
Adr4 
x 
x 
x 
x 
SOLC (Address Range) 


Write Register? 


~ 
~Jl~ 


Sync? 
SynCS 
Sync1S 
Sync11 
o 


Sync6 
Sync4 
Sync14 
Sync10 
o 


SyncS 
Sync3 
Sync13 
Sync9 
1 


Sync4 
Sync2 
Sync12 
SyncS 
1 


Sync3 
Sync1 
Sync11 
Sync? 
1 


Sync2 
SyncO 
Sync10 
Sync6 
1 


Sync1 
x 
Sync9 
SynCS 
1 


SyncO 
x 
SyncS 
Sync4 
o 


Monosync, 8 Bits 
Monosync, 6 Bits 
Bisync, 16 Bits 
Bisync, 12 Bits 
SOLC 
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Write Register9 


~ 


~ 


~~~ 
~DLC 
MIE 
Status HighllStatus Low 
L-------O 


o 
0 
No Reset 


o 
1 
Channel Reset B 


1 
0 
Channel ResetA 


1 
1 
Force Hardware Reset 


Write Register 11 


~ 
ill'~ 
rrRxC Out = XTALOutput 


o 
1 
rrRxC Out = Transmit Clock 


1 
0 
rrRxC Out = BR Generator Output 


1 
1 
rrRxC Out = DPLLOutput 
rrRxC 01/1 


o 
0 
Transmit Clock = IRTxC Pin 
o 
1 
Transmit Clock = rrRxC Pin 
1 
0 
TransmitClock = BR Generator 


1 
1 
Transmit Clock =DPLL Output 


o 
0 
ReceiveClock = IRTxC Pin 
o 
1 
ReceiveClock = rrRxC Pin 
1 
0 
ReceiveClock = BR Generator 
1 
1 
ReceiveClock =DPLLOutput 
IRTxC XtaV/No Xtal 
II 


6 BitS//S·BitSYNC 
Loop Modl3 
Abort//Fla~1on Underrun 
Mark//Flag Idle 
Go Active on Poll 


Write Register 12 


~ 


~ 
~~g~ 
TC2 


TC3 


TC4 
L------TC5 


TC6 
TC7 


Lower Byte of 
TIme-Constant 


o 
0 
o 
1 


1 
0 
1 
1 


NRZI 
NRZI 
FM1 (Transition= 1) 
FMO(Transition= 0) 


CRC Preset 1110 


~2il..£lG 


PROGRAMMING 
(Continued) 


Write Register 13 


~ 


~ 
I~~~t 
L..=TC11 


TC12 
TC13 
L- 
TC14 


TC15 


Upper Byte of 
Time Constant 
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Write Register 15 


~ 
II L~::~:+ 
~""IIE 


DCD IE 
SYNC/Hunt IE 


'------- 
CTS IE 


L- 
Tx UnderrunlEOM IE 


Break/Abort IE 


Write Register 14 


~ 
I ~L 
BR Generator Enable 
BR Generator Source 
IDTRlRequest Function 
Auto Echo 
Local Loopback 


0 
0 
0 Null Command 
0 
0 
1 Enter Search Mode 
0 
1 
0 
Reset Missing Clock 
0 
1 
1 Disable DPLL 
1 
0 
0 Set Source = BR Generator 
1 
0 
1 Set Source = IRTxC 
1 
1 
0 Set FM Mode 
1 
1 
1 Set NRZI Mode 


The SCC generates internal control signals from /WR and 
fTFO that are related to PCLK. Since PCLK has no phase 
relationship with WRand RO,the circuitry generating these 
internal control signals must provide time for metastable 
conditions to disappear. This gives rise to a recovery time 
related to PCLK. The recovery time applies only between 
bus transactions involving the SCC. The recovery time 
required for proper operation is specified from the falling 
edge of /WR or IRO in the first transaction involving the 
SCC, to the falling edge of /WR or IRD in the second 
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transaction involving the SCC. This time must be at least 4 
PCLK regardless of which register or channel is being 
accessed. 


Read Cycle Timing. Figure 12 illustrates Read cycle 
timing. Addresses on A/B 
and O/C, 
and the status on 
IINTACK must remain stable throughout the cycle. If ICE 
falls after IRO falls, or if it rises before IRO rises, the 
effective IRO is shortened. 


____.....X 
A_d_d_re_s_s_V_a_li_d 
>c 
'\:_- 


,,----_/ 


00-07 -----------< 
X Data Valid 
)~----- 


/ 
II 


Write Cycle Timing. Figure 13 illustrates Write cycle 
timing, Addresses on AlIB and DIIC, and the status on 
IINTACK must remain stable throughout the cycle, If ICE 


falls after /WR falls, or if it rises before /WR rises, the 
effective /WR is shortened, Data must be valid before the 
falling edge of /WR, 


_____X 
A_d_d_re_s_s_v_a_lid 
><= 
,,-- 
/ 
"'---_/ 


-----------( 
D_a_t_a_v_al_id 
)~------ 


Interrupt Acknowledge Cycle Timing. Figure 14 illus- 
trates Interrupt Acknowledge cycle timing, Between the 
time IINTACK goes Low and the falling edge of IRD, the 
internal and externallEI/IEO daisy-chains settle, If there is 
an interrupt pending in the SCC and lEI is High when IRD 


falls, the Acknowledge cycle is intended for the SCC, In 
this case, the SCC may be programmed to respond to IRD 
Low by placing its interrupt vector on 07-00, it then sets 
the appropriate Interrupt Under Service latch internally. 
~~_ .•.. ------_/ 


---.,~----_/ 


DO-D7 ------~.F---<., 
X 
Data 
Valid 
)~---- 
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The SCC generates 
internal 
control 
signals 
from IAS and 
IDS that are related 
to PCLK. Since PCLK has no phase 


relationship 
with 
IAS and 
IDS, 
the 
circuitry 
generating 
these internal 
control 
signals 
must provide 
time for meta- 


stable conditions 
to disappear. 
This gives rise to a recov- 


ery time related 
to PCLK. The recovery 
time applies 
only 
between 
bus transactions 
involving 
the SCC. The recovery 
time required 
for proper 
operation 
is specified 
from the 
falling edge of OS in the first transaction 
involving 
the SCC, 


to the falling edge of IDS in the second 
transaction 
involv- 
ing the SCC. 


Read Cycle Timing. Figure 
15 illustrates 
Read 
cycle 
timing. 
The address 
on AD7-ADO, 
and the state of ICSO 
and IINTACK 
are latched 
by the rising edge 
of AS. R/fW 
must be High to indicate 
a Read cycle. 
CS1 must also be 


High for the Read cycle to occur. 
The data bus drivers 
in 
the SCC are then enabled 
while IDS is Low. 


__ 7 
,, 
_ 


___x Address~>----< 
X Data Valid >-- 


___ 
.7 
___ 
,7 
,,----_/ 
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Write Cycle Timing. Figure 16 illustrates Write cycle 
timing. The address on AD7-ADO, and the state of ICSO 
and IINTACK are latched by the rising edge of IAS. 
R/W 


must be Low to indicate a Write cycle. CS1 must be High 
for the Write cycle to occur. IDS Low strobes the data into 
the SCC. 


_____ 
D_at_a_v_a_l_id 
>c 


Interrupt Acknowledge Cycle Timing. Figure 
17 illus- 


trates Interrupt Acknowledge 
cycletimin9. 
The addresson 


AD7-ADO, and the state of /CSO and /INTACK 
are latched 


by the rising edge of /AS. However, 
if /INTACK 
is Low, the 


address 
and /CSO are ignored. 
The statl3 of the R//VVand 


CS1 are also 
ignored 
for the 
duration 
of the 
Interrupt 


Acknowledge 
cycle. 
Between 
the rising edge of /AS and 


~ 
}jC 
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the falling 
edge 
of /DS, the internal 
and external 
IEI/IEO 


daisy-chains 
settle. 
If there is an interrupt 
pending 
in the 


SCC, and 
lEI is High when 
/DS falls, 
the Acknowledge 


cycle was intended 
for the SCC. In this case, the SCC may 


be 
programmed 
to respond 
to RD Low 
by placing 
its 
interrupt vector on 07-00. 
it then internally 
sets the appro- 
priate 
Interrupt 
Under 
Service 
latch. 


rr 
:_r 
_ 


.r~ 
jJ'Iii----------------- 
---~~ 


___~~f'""---C>< 
Vector >- 


___ .J 


II 


Symbol 
Description 
Min 
Max 
Units 


Vcc 
Supply Voltage (*) 
-0.3 
+7.0 
V 


TSTG 
Storage Temp 
-65°C +150° 
C 
TA 
Oper Ambient Temp 
t 
C 
Power Dissipation 
2.2 
W 


Notes: 
• 
Voltage on all pins with respect to GND. 
t See Ordering 
Information 
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Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 


The DC characteristics and capacitance section below 
apply for the following standard test conditions. unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. 


FromOutput 
Under Test 


• 
+ 4.75V < Vcc< + 5.25V 


• 
GND = OV 
• 
TA as specified in Ordering Information 


All AC parameters assume a load capacitance of 50 pF 
max. 


FromOutput 


Under Test 
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Input Capacitance 
Output 
Capacitance 
Bi-directional 
Capacitance 
Gate Count 


Notes: 
1. 
F = 1 MHz, over specified 
temperature 
range. 
2. 
Unmeasured 
pins returned to ground. 


10 
15 
20 
6000 


Min 
Max 
Unit 
Condition 


2.0 
Vcc +0.3 
V 


-0.3 
0.8 
V 
2.4 
V 
10H = -250 
J.1A 
0.4 
V 
10L = +2.0 mA 
±10.0 
J.1A 
0.4 ~ V1N ~ +2.4V 


±10.0 
J.1A 
0.4 ~ VOUT 
~ +2.4V 
250 
mA 


Input High Voltage 
Input Low Voltage 
Output 
High Voltage 


Output 
Low Voltage 
Input Leakage 
Output 
Leakage 
Vcc Supply 
Current 


Notes: 
Vcc = 5V ±5% unless otherwise specified. 
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II 
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Z8530 AC CHARACTERISTICS 
(Continued) 


4 MHz 
6 MHz 
8 MHz 
No. 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes (6) 


1 
TwPCI 
PCLK Low Width 
105 
2000 
70 
1000 
50 
1000 
2 
TwPCh 
PCLK High Width 
105 
2000 
70 
1000 
50 
1000 
3 
TlPC 
PCLK Fall Time 
20 
10 
10 
4 
TrPC 
PCLK Rise Time 
20 
10 
10 
5 
TcPC 
PCLK Cycle Time 
250 
4000 
165 
2000 
125 
2000 


6 
TsA(WR) 
Address to /ViIR Fall Setup Time 
80 
80 
70 


7 
ThA(WR) 
Address to jVl/R Rise Hold Time 
0 
0 
0 


8 
TsA(RD) 
Address to fRD Fall Setup Time 
80 
80 
70 


9 
ThA(RD) 
Address to fRD Rise Hold Time 
0 
0 
0 


10 
TsIA(PC) 
flNTACK to PCLK Rise Setup Time 
10 
10 
10 


11 
TsIAi(WR) 
flNTACK to (iVR Fall Setup Time 
200 
160 
145 
[1] 


12 
ThIA(WR) 
flNTACK to (iVR Rise Hold Time 
0 
0 
0 
13 
TsIAi(RD) 
flNTACK to fHD Fall Setup Time 
200 
160 
145 
[1] 


14 
ThIA(RD) 
flNTACK to fHD Rise Hold Time 
0 
0 
0 
15 
ThIA(PC) 
flNTACK to PCLK Rise Hold Time 
100 
100 
85 


16 
TsCEI(WR) 
fCE Low to NJR Fall Setup Time 
0 
0 
0 


17 
ThCE(WR) 
fCE to /WR Rise Hold Time 
0 
0 
0 


18 
TsCEh(WR) 
fCE High to /WR Fall Setup Time 
100 
70 
60 
19 
TsCEI(RD) 
fCE Low to fRD Fall Setup Time 
0 
0 
0 
[1] 
20 
ThCE(RD) 
fCE to fRD Rise Hold Time 
0 
0 
0 
[1] 


21 
TsCEh(RD) 
fCE High to ff1D Fall Setup Time 
100 
70 
60 
[1] 
22 
TwRDI 
fRD Low Width 
240 
200 
150 


23 
TdRD(DRA) 
fRD Fall to Read Data Active Delay 
0 
0 
0 


24 
TdRDr(DR) 
fRD Rise to Read Data Not Valid Delay 
0 
0 
0 


25 
TdRDf(DR) 
fRD Fall to Read Data Valid Delay 
250 
180 
140 
26 
TdRD(DRz) 
fRD Rise to Read Data Float Delay 
70 
45 
40 
[2] 


Notes: 
1. 
Parameter does not apply to Interrupt Acknowledge 
transactions. 
2. 
Float delay is defined as the time required for a ±O.5V change at the 
output with a maximum DC load and minimum AC load. 


mR~ 
~~C 
fRD 


Figure 22. 
Reset Timing 


~2iUJG 
Z80301Z8530 
Z·BUS"'SCC 


4 MHz 
6 MHz 
8 MHz 
No. 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes [6) 


27 
TdA(DR) 
Address Required Valid to 
300 
280 
220 
Read Data Valid Delay 
28 
TwWRI 
/WR Low Width 
240 
200 
150 
29 
TsDW(WR) 
Write Data to /WR Fall Setup Time 
10 
10 
10 


30 
ThDW(WR) 
Write Data to /WR Rise Hold Time 
0 
0 
0 
31 
TdWR(W) 
/WR Fall to Wait Valid Delay 
240 
200 
170 
[4] 


32 
TdRD(W) 
/RD Fall Wait Valid Delay 
240 
20 
170 
[4] a 


33 
TdWRf(REQ) 
/WR Fall to /W//REQ Not Valid Delay 
240 
200 
170 
34 
TdRDf(REQ) 
/RD Fall to /W//REQ Not Valid Delay 
240 
200 
170 
35 
TdWRr(REQ) 
/WR Fall /DTR//REQ 'Jot Valid Delay 
4TcPC 
4TcPC 
4TcPC 


36 
TdRDr(REQ) 
/RD Rise to /DTR//REQ Not Valid Delay 
4TcPC 
4TcPC 
4TcPC 
37 
TdPC(INT) 
PCLK Fall to /INT Valid Delay 
500 
500 
500 
[4] 
38 
TdIAi(RD) 
/INTACK to /RD Fall (Acknowledge) Delay 
250 
200 
150 
[5] 
39 
TwRDA 
/RD (Acknowledge) Width 
250 
200 
150 
40 
TdRDA(DR) 
/RD Fall (Acknowled[!e) to 
250 
180 
140 
Read Data Valid Delay 


41 
TsIEI(RDA) 
lEI to FD Fall (Acknowledge) Setup Time 
120 
100 
95 
42 
ThIEI(RDA) 
lEI to /RD Rise (Acknowledge) Hold Time 
0 
0 
0 
43 
TdIEI(IEO) 
lEI to IEO Delay Time 
120 
100 
95 
44 
TdPC(IEO) 
PCLK Rise to IEO Delay 
250 
250 
200 
45 
TdRDA(INT) 
/RD Fall to /INT Inactive Delay 
500 
500 
450 
[4J 


46 
TdRD(WRQ) 
/RD Rise to /WR Fall Delay for No Reset 
30 
15 
15 
47 
TdWRQ(RD) 
/WR Rise to /RD Fall Delay for No Reset 
30 
30 
20 
48 
TwRES 
/WR and /RD Coincide Low for Reset 
250 
200 
150 
49 
Trc 
Valid Access Recovery Time 
4TcPC 
4TcPC 
4TcPC 
[3] 


Notes: 
3, 
Parameter applies only between transactions 
involving the SCC, 
4, 
Open-drain output, measured with open-drain test load, 
5, 
Parameter is system dependent. 
For any sce in the daisy chain, 
TdIAi(RD) must be greater than the sum ofTdPC(IEO) 
forthe highest 
priority 
device 
in the daisy-chain, 
TsIEI(RDA) 
for the SCC, and 
TdIElf(iEO) for each device separating them in the daisy-chain, 


6, 
Units in nanoseconds 
(ns), unless otherwise noted, 
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AC CHARACTERISTICS 
Z8530 General Timing Table 


4 MHz 
6 MHz 
8 MHz 
No. 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes [61 


1 
TdPC(REQ) 
/PCLK Low to IW/!REQ Valid 
250 
250 
250 
2 
TsPC(W) 
/PCLK Low to Wait Inactive 
350 
350 
350 
3 
TsRXC(PC) 
/PxC High to /PCLK High Setup Time 
80 
TwPCL 
70 
TwPCL 
60 
TwPCL 
[1.4] 


/PCLK + 4 case only) 


4 
TsRXD(RxCr) 
RxD to /RxC High Setup Time (X1 Mode) 
0 
0 
0 
[1] II 


5 
ThRXD(RxCr) 
RxD to /RxC High Hold Time (X1 Mode) 
150 
150 
150 
[1] 


6 
TsRXD(RxCf) 
RxD to /RxC Low Setup Time (X1 Mode) 
0 
0 
0 
[1,5] 
7 
ThRXD(RxCf) 
RxD to !RxC Low Hold Time (X1 Mode) 
150 
150 
150 
[1,5] 


8 
TsSY(RXC) 
SYNC to /RxC High Setup Time 
-200 
-200 
-200 
[1] 


9 
TsSY(RXC) 
SYNC to !RxC High Hold Time 
3TcPc+400 
3TcPc+ 400 
3TcPc+400 
[1] 
10 
TsTXC(PC) 
/TxC Low to /PCLK 
0 
0 
0 
[2.4] 


High Setup Time 


11 
TdTXCf(TXD) 
/TxC Low to TxD Delay (X1 Mode) 
300 
230 
200 
[2] 
12 
TsTxCcr(TXD) 
/TxC High to TxD De ay (X1 Mode) 
300 
230 
200 
[12,5] 
13 
TdTXD(TRX) 
TxD to TRxC Delay (Send Clock Echo) 
200 
200 
200 
14 
TwRTXh 
!RTxC High Width 
180 
180 
150 
[6] 


15 
TwRTXI 
/RTxC Low Width 
180 
180 
150 
[6] 


16 
TcRTX 
/RTxC Cycle Time (RxD, TxD) 
1000 
640 
500 
[7] 
17 
TcRTXX 
Crystal Osc. Period 
250 
1000 
165 
1000 
125 
1000 
[3] 
18 
TwTRXh 
/TRxC High Width 
180 
180 
150 
[6] 


19 
TwTRXI 
/TRxC Low Width 
180 
180 
150 
[6] 
20 
TcTRX 
/TRxC Cycle Time 
1000 
640 
500 
[6,7] 


21 
TwEXT 
IDCD or /CTS Pulse Width 
200 
200 
200 


22 
TwSY 
/SYNC Pulse Width 
200 
200 
20 


Notes: 
[1] 
/AxC is !ATxC or /TAxC, whichever is supplying 
the receive clock. 
[2] 
/TxC is /TAxC or /ATXC, whichever is supplying the transmit clock. 
[3] 
Both /ATxC and /SNC have 30 pF capacitors 
to ground connected 


to them. 
[4] 
Parameter applies only if the data rate is one-fourth the PCLK rate. 
In all other cases, no phase relationship between !AxC and PCLK or 
/TxC and PCLK is required. 


[5J 
Parameter applies only to FM encoding/decoding. 
[6] 
Parameter applies only for transmitter and receiver; DPLL and baud 
rate generator 
timing 
requirements 
are identical 
to case PCLK 


requirements. 


[7] 
The maximum receive or transmit data ratio is one-fourth PCLK. 


[8J 
Units in nanoseconds 
(ns), unless otherwise noted. 
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AC CHARACTERISTICS 
Z8530 System Timing Table 


4 MHz 
6 MHz 
8 MHz 


No. 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes (5) 


1 
TdRXC(REQ) 
IRxC High to I'NIIREQ Valid 
8 
12 
8 
12 
8 
12 
[2] 
2 
TdRXC(W) 
IRxC High to Wait Inactive 
8 
14 
8 
14 
8 
14 
[1,2] 


3 
TdRdXC(SY) 
IRxC High to ISYNC 
Valid 
4 
7 
4 
7 
4 
7 
[2] 


4 
TsRXC(INT) 
IRxC High to INT Valid 
10 
16 
10 
16 
10 
16 
[1,2] 


2 
3 
2 
3 
2 
3 
[4] 


5 
TdTXC(REQ) 
jTxC Low to /WI/REQ Valid 
5 
8 
5 
8 
5 
8 
[3] 


6 
TdTXC(W) 
jTxC Low to Wait Inactive 
5 
11 
5 
11 
5 
11 
[1,3] 


7 
TdTXC(DRQ) 
jTxC Low to IDTR//REQ Valid 
4 
7 
4 
7 
4 
7 
[3] 


8 
TdTXC(INT) 
jTxC Low to INT Valid 
6 
10 
6 
10 
6 
10 
[1,3] 
2 
3 
2 
3 
2 
3 
[4J 
9 
TdSY(INT) 
ISYNC to INT Valid 
2 
6 
2 
6 
2 
6 
[1] 
10 
TdEXT(INT) 
IDCD or ICTS to liNT Valid 
2 
6 
2 
6 
2 
6 
[1] 


Notes: 
[1] Open-drain 
output, measured with open-drain 
test load. 


[2] /RxC is /RTXC or /TRXC, whichever is supplying 
the receive clock. 
[3] /TxC is /TRxC or /RTxC, whichever is supplying 
the transmit clock. 


[4] Units equal to /AS. 
[5] Units equal to TcPc. 
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Z8030 AC CHARACTERISTICS 
(Continued) 


4 MHz 
6 MHz 
8 MHz 
No. 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes [31 


1 
TwAS 
IAS Low Width 
70 
50 
35 


2 
TdDS(AS) 
IDS to IAS Fall Delay 
50 
25 
15 


3 
TsCSC)(AS) 
ICSO to IAS Rise Setup Time 
0 
0 
0 
[1] 
4 
ThCSO(AS) 
ICSO to IAS Rise Hold lime 
60 
40 
30 
[1] 
5 
TsCS1(DS) 
CS1 to IDS Fall Setup Time 
100 
80 
65 
[1] 


6 
ThCS1(DS) 
CS1 to IDS Rise Hold Time 
55 
40 
30 
[1] 
7 
TsIA(AS) 
IINTACK to II\S Rise Setup Time 
10 
10 
10 


8. 
ThIA(AS) 
IINTACK to II\S Rise Hold Time 
250 
200 
150 


9 
TsSRWR(DS) 
R/jW (Read) to IDS Fall Setup Time 
100 
80 
65 


10 
ThRW(DS) 
R/jW to IDS Hise Hold Time 
55 
40 
35 


11 
TsRWW(DS) 
RIjW (Write) to IDS Fall Setup Time 
0 
0 
0 
12 
TdAS(DS) 
IAS Rise to IDS Fall Delay 
60 
40 
30 
13 
TwDSI 
IDS Low Width 
240 
200 
150 
14 
Trc 
Valid Access Recovery Time 
4TcPC 
4TcPC 
4TcPC 
[2] 
15 
TsA(AS) 
Address to IAS Rise Setup Time 
30 
10 
10 
[1] 
16 
ThA(AS) 
Address to IAS Rise Hold Time 
50 
30 
25 
[1] 


17 
TsDW(DS) 
Write Data to IDS Fall Setup Time 
30 
20 
15 
18 
ThDW(DS) 
Write Date to IDS Rise Hold Time 
30 
20 
20 
19 
TdDS(DA) 
IDS Fall to Data Active Delay 
0 
0 
0 


20 
TdDSr(DR) 
IDS Rise to Read Data Not Valid Delay 
0 
0 
0 


21 
TdDSf(DR) 
IDS Fall to Read Data Valid Delay 
250 
180 
140 
22 
TdAS(DR) 
IAS Rise to Read Data Valid Delay 
520 
300 
250 


Notes: 
1. 
Parameter does not apply to Interrupt Acknowledge 
transactions. 


2. 
Parameter applies only between transactions 
involving the SCC. 


3. 
Units in nanoseconds 
(ns), unless otherwise noted. 
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4 MHz 
6 MHz 
8 MHz 
No. 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Mln 
Max 
Notes [8) 


23 
TdDS(DRz) 
IDS Rise to Read Dala Float Delay 
70 
45 
40 
[3] 
24 
TdA(DR) 
Address Required Valid to 
Read Data Val id Delay 
570 
310 
260 
25 
TdDS(W) 
IDS Fall to Wait Valid Delay 
240 
200 
170 
[4] 
26 
TdDSf(REQ) 
IDS Fall to /WIIREQ 
Not Valid Delay 
240 
200 
170 
27 
TdDSr(REQ) 
IDS Fall to IDTR/IREQ 
Not Valid Delay 
4TcPC 
4TcPC 
4TcPC 


28 
TdAS(INT) 
IAS Rise to liNT Valid Delay 
500 
500 
500 
[4] •• 


29 
TdAS(DSA) 
IAS Rise to IDS Fall (Acknowledge) Delay 
250 
250 
250 
[5] 


30 
TwDSA 
IDS (Acknowledge) Low Width 
390 
200 
150 


31 
TdDSA(DR) 
IDS Fall (Acknowledge) to 
Read Data Valid Delay 
250 
180 
140 
32 
TsIEI(DSA) 
lEI to IDS Fall (AcknJwledge) Setup Time 
120 
100 
80 


33 
ThIEI(DSA) 
lEI to IDS Fall (Acknowledge) Hold Time 
0 
0 
0 


34 
TdIEI(IEO) 
lEI to IEO Delay 
120 
100 
90 
35 
TdAS(IEO) 
IAS Rise to IEO Delay 
250 
250 
200 
[6] 


36 
TdDSA(INT) 
IDS Fall (Acknowledge to 
liNT Inactive Delay 
500 
500 
450 
[4] 


37 
TdDS(ASO) 
IDS Rise to IAS Fall Delay for No Reset 
30 
15 
15 


38 
TdASQ(DS) 
IAS Rise to IDS Fall Delay for No Reset 
30 
30 
20 


39 
TwRES 
IAS and IDS Coincide Low for Reset 
250 
200 
150 
[7] 
40 
TwPCI 
PCLK Low Width 
105 
2000 
70 
1000 
50 


41 
TwPCh 
PCLK High Width 
105 
2000 
70 
1000 
50 


42 
TcPC 
PCLK Cycle Time 
250 
4000 
165 
2000 
125 


43 
TrpC 
PCLK Rise Time 
20 
10 
10 
44 
TlPC 
PCLK Fall Time 
20 
10 
10 


Notes: 
3. 
Float delay is defined as the time required for a ±0.5V 
change in the 


output with a maximum DC load and a minimum AC load. 


4. 
Open-drain 
output, measured with open-drain 
test load. 


5. 
Parameter is system dependent. 
For any Z-SCC in the daisy-chain, 
TdAS(DSA) 
must be greater 
than the sum of TdAS(IEO) for the 


highest priority device in the daisy-chain, 
TsIEI(DSA) for the Z-SCC, 


and TdIElf(IEO) for each device separating them in the daisy-chain. 


6. 
Parameter applies only to a Z-SCC pulling INT l.ow at the beginning 
of the Interrupt Acknowledge 
transaction. 
7. 
internal 
circuitry 
allows for the reset provided 
by the ZB to be 


recognized 
as a reset by the Z-SCC. 


All timing references assume 2.OV for a logic "1" and 
0.8V for a logic "0.' 


8. 
Units in nanoseconds 
(ns), unless otherwise noted. 
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AC CHARACTERISTICS 
Z8030 General Timing Diagram 


4MHz 
6 MHz 
8 MHz 
No. 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes [81 


1 
TdPC(REQ) 
/PCLK Low to fN//REQ Valid 
250 
250 
250 
2 
TsPC(W) 
/PCLK Low to Wait Inactive 
350 
350 
350 
3 
TsRXC(PC) 
/RxC High to /PCLK High Setup Time 
80 
TwPCL 
70 
TwPCL 
60 
TwPCL 
[1,4] 


(PCLK + 4 case only) 


4 
TsRXD(RXCr) 
RxD to /RxC High Setup Time (X1 Mode) 
0 
0 
0 
[1] II 


5 
ThRXD(RxCr) 
RxD to /RxC High Hold Time (X1 Mode) 
150 
150 
150 
[1] 
6 
TsRXD(RXCf) 
RxD to /RxC Low Setup Time (X1 mode) 
0 
0 
0 
[1,5] 


7 
ThRXD(RXCf) 
RxD to /RxC Low Hold Time (X1 Mode) 
150 
150 
150 
[1,5] 
8 
TsSY(RXC) 
SYNC to /RxC High Setup Time 
-200 
-200 
-200 
[1] 
9 
ThSY(RxC) 
/SYNC to /RxC High Hold Time 
3TcPc+400 
3TcPc+400 
3TcPc+400 
[1] 
10 
TsT XC(PC) 
ITxC Low to /PCLK High Setup Time 
0 
0 
0 
[2,4] 


11 
TdTXCf(TXD) 
ITxC Low to TxD Delay (X1 Mode) 
300 
230 
200 
[2] 


12 
TdTxCr(TXD) 
ITxC High to TxD Delay (X1 Mode) 
300 
230 
200 
[2,5] 


13 
TdTXD(TRX) 
TxD to TRxC Delay (Send Clock Echo) 
200 
200 
200 
14 
TwRTXh 
/RTxC High Width 
180 
180 
150 
[6] 


15 
TwRTXI 
/RTxC Low Width 
180 
180 
150 
[6] 
16 
TcRTX 
/RTxC Cycle Time (RxD.TxD) 
1000 
640 
500 
[6.7] 


17 
TcRTXX 
Crystal Osc. Period 
250 
1000 
165 
1000 
125 
1000 
[3] 


18 
TwTRXh 
ITRxC High Width 
180 
180 
150 
[6] 
19 
TWTRXI 
ITRxC Low Width 
180 
180 
150 
[6] 
20 
TcTRX 
ITRXC Cycle Time 
1000 
640 
500 
[6.7] 


21 
TwEXT 
/DCD or /CTS Pulse Width 
200 
200 
200 


22 
TwSY 
/SYNC Pulse Width 
200 
200 
200 


Notes: 
[1] 
/RxC is /RTxC or !TRxC, whichever is supplying the receive clock. 
[2] 
rTxC is fTRxC or /RTXC, whichever is supplying the transmit clock. 
[3] 
Both /RTxC and /SYNC have 30 pF capacitors to ground connected 
to them. 
[4] 
Parameter applies only if the data rate is one-fourth the PCLK rate. 
In all other cases, no phase relationship between /RxC and PCLK or 
!TxC and PCLK is required. 


[5] 
Parameter applies only to FM encoding/decoding. 
[6J 
Parameter applies only for transmitter and receiver; DPLL and baud 
rate generator 
timing 
requirements 
are identical 
to case PCLK 
requirements. 


[7J 
The maximum receive or transmit data rate is one-fourth PCLK. 
[8J 
Units in nanoseconds 
(ns), unless otherwise noted. 
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AC CHARACTERISTICS 
Z8030 System Timing Diagram 


4 MHz 
6 MHz 
8 MHz 


No. 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes [5) 


1 
TdRXC(REQ) 
/RxC High to /'N//REa Valid 
8 
12 
8 
12 
8 
12 
[2) 
2 
TdRXC(W) 
!RxC High to Wait Inactive 
8 
14 
8 
14 
8 
14 
[1,2] 
3 
TdRdXC(SY) 
/RxC High to /SYNC Valid 
4 
7 
4 
7 
4 
7 
[2] 
4 
TdRXC(INT) 
/RxC High to INT Valid 
8 
12 
8 
12 
8 
12 
[1,2] 
2 
3 
2 
3 
2 
3 
[4] II 
5 
TdTXC(REQ) 
[TxC Low to /'N//REQ Valid 
5 
8 
5 
8 
5 
8 
[3] 
6 
TdT XC(W) 
[TxC Low to Wait Inactive 
5 
11 
5 
11 
5 
11 
[1,3] 


7 
TdTXC(DRQ) 
[TxC Low to /DTRI/REQ Valid 
4 
7 
4 
7 
4 
7 
[3] 
8 
TdTXC(INT) 
[TxC Low to /INT Valid 
4 
6 
4 
6 
4 
6 
[1,3] 
2 
3 
2 
3 
2 
3 
[4] 


9 
TdSY(INT) 
SYNC to INT Valid 
2 
3 
2 
3 
2 
3 
[1,4] 


10 
TdEXT(INT) 
2 
3 
2 
3 
2 
3 
[1,4] 


Notes: 
[1] 
Open-drain 
output, measured with open-drain test load. 
[2] 
IRxC is IRTxC or ITRxC, whichever 
is suppiying 
the receive clock. 
[3] 
ITxC is ITRxC or IRTXC, whichever is supplying the transmit clock. 
[4] 
Units equal to IAS. 


[5] 
Units in nanoseconds 
(ns), unless otherwise noted. 


SYMBOL 
HILLIHE:TER 
INCH 


HIN 
NAX 
HIN 
HAX 


AI 
0.5t 
0.81 
.020 
.032 


A2 
3.25 
3.43 
.128 
.135 


8 
0.38 
0.53 
.015 
.021 


BI 
1.02 
1.52 
.0.•0 
.060 


C 
0:f'3 
0.38 
.00' 
.015 


0 
52.07 
52.58 
2.050 
2.070 


[ 
15.24 
15.75 
.600 
.620 


[I 
13.59 
14.22 
.535 
.560 
• 
2.54 
ryp 
.100 
TYP 


.A 
15."'9 
16.51 
.610 
.650 


L 
3.18 I 
3.81 
.125 
.150 


.01 
1.52 
,." 
.060 
.075 


S 
1.52 
2.29 
.060 
.090 


~ 


A 
0-- 
AI 
01-- 


45" 
~ 


40 
.026/.020 


39 
~ 
I 
1.Zl2LLQil 


I 
.049/.042 
+ 
EI 
E 


I ill 


I 


17 


18 
28 


NOTES' 


I. CONTROLLING 
IlJMENSIDNS 
, INCH 


2. LEADS 
ARE COPLANAR ..,!THIN 
.004 
IN. 
3. DIMENSION 
' JIlL 
It\CH 


ISYMBOL 
MILLIMEITR 
INCH 


MIN 
MAX 
MIN 
MAX 


A 
4.27 
4.57 
.\68 
.\90 


Al 
2.67 
2.'32 
.105 
.115 


DIE 
17.40 
17.65 
.695 
.695 


DIIEI 
16.51 
16.66 
.650 
.656 


02 
15.24 
16.00 
.600 
.630 
• 
1.27 
TYP 
.050 
TYP 
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ORDERING INFORMATION 


Z8030 


4 MHz 
6 MHz 
8MHz 


40-Pin 
DIP 
40·Pin 
DIP 
4()-Pin DIP 


Z803004PSC 
Z803006PSC 
Z803008PSC 


4 MHz 
6MHz 
8 MHz 


44-Pin 
PLCC 
44-Pin 
PLCC 
44·,Pin PLCC 
II 


Z803004VSC 
Z803006VSC 
Z803008VSC 


Z8530 


4 MHz 
6MHz 
8 MHz 


40-Pin 
DIP 
40-Pin 
DIP 
4()-Pin DIP 


Z853004PSC 
Z853006PSC 
Z853008PSC 


4MHz 
6 MHz 
8 MHz 


44·Pin 
PLCC 
44-Pin 
PLCC 
44·.pin PLCC 


Z853004VSC 
Z853006VSC 
Z853008VSC 


Speed 
04 = 4 MHz 
06 = 6 MHz 
08 = 8 MHz 


Package 
v = Plastic Chip Carrier 


Temperature 
S = O°C to +70°C 


Environmental 
C = Plastic Standard 


Example: 


Z 
8030 
08 
V 
S C 


~ 


Environmental 
Flow 


Temperature 
Package 
Speed 
Product 
Number 
Zilog 
Prefix 


Z8030/Z8530 Z-Buse SCC 
Serial Communication 
Controller 


Z80C30/Z85C30 CMOS II 
Serial Communication 
Controller 


Z80230 Z-Bus® ESCC 
Enhanced Serial Communication 
Controller 


Z85230 ESCCTM 
Enhanced Serial Communication 
Controller 


Z85233 EMSCCTM 
Enhanced Mono Serial Communication 
Controller 


Z80C30/Z85C30 


CMOS 
SCC 
SERIAL COMMUNICATION 
CONTROLLER 


• 
Z85C30 
Optimized 
for 
Non-Multiplexed 
Bus 
Other Features 
for Z85C30 
only: 


Microprocessors. 
Z80C30 
Optimized 
for Multiplexed 


Bus Microprocessors. 
• 
New programmable 
WRT 
(write 
register 
7 prime) 
to 


enable 
new features. 


• 
Two Independent, 
0 to 4.1 Mbit/Second, 
Full-Duplex 
Channels, 
Each 
with 
a Separate 
Crystal 
Oscillator, 


Baud Rate Generator, 
and Digital Ptlase-Locked 
Loop 


(DPLL) for Clock 
Recovery. 


• 
Multi-Protocol 
Operation 
under 
Program 
Control; 
Programmable 
for NRZ, NRZI, or F\i1 Data Encoding. 


• 
Asynchronous 
Mode with Five to E ght Bits and One, 


One and One-Half, 
or Two Stop Bits Per Character, 


Programmable 
Clock 
Factor, 
Break 
Detection 
and 


Generation; 
Parity, 
Overrun, 
and 
Framing 
Error 


Detection. 


• 
Synchronous 
Mode with Internal or External Character 


Synchronization 
on 
One 
or 
Two 
Synchronous 


Characters 
and CRC Generation 
and Checking 
with 


CRC-16 or CRC-CCITI 
Preset to either 1s or Os. 


• 
SDLC/HDLC 
Mode with Comprehensive 
Frame-Level 


Control, Automatic 
Zero Insertion and Deletion, 
I-Field 


Residue 
Handling, 
Abort 
Generation 
and 
Detection, 


CRC Generation 
and Checking, 
and SDLC Loop. 


• 
Software 
Interrupt 
Acknowledge 
Feature 


(not with NMOS) 


• 
Enhanced 
DMA Support 
(not with NMOS) 


10 x 19-Bit Status FIFO 
14-Bit Byte Counter 


• 
Speeds: 
Z85C30 
- 8.5, 10, 16.384 MHz 


Z80C30 
- 8, 10 MHz 


• 
Improvements 
to support 
SDLC mode of synchronous 


communication: 


- 
Improve 
functionality 
to ease sending 
back- 


to-back 
frames. 


Automatic 
SDLC opening 
Flag transmission' 


Automatic 
Tx Underrun/EOM 
Latch reset in SDLC 


mode' 
Automatic 
/RTS deactivation' 


TxD pin forced 'H' in SDLC NRZI mode after 
closing 
flag' 


Complete 
CRC reception' 


Improved 
response 
to Abort 
sequence 
in status 


FIFO 
Automatic 
Tx CRC generator 
preset/reset 


Extended 
read for write registers' 


Write data set-up 
timing 
improvement 


II 


• 
Improved 
AC timing 
- 
Three to 3.6 PCLK access 
recovery 
time. 
- 
Programmable 
/DTR//REQ 
timing' 


- 
Write data to falling 
edge 
of /WR set-up 
time 


requirement 
is now eliminated. 


- 
Reduced 
/INT timing 


• 
Other features 
include: 


- 
Extended 
read function 
to read back the written 


value to the write registers. 
' 


- 
Latching 
RRO during 
read 
- 
RRO, bit D7 and RR1 0, bit D6 now has reset default 
value. 


Some of the features 
listed above are available 
by default, 


and some of them (features with "') are disabled 
on default 


to maintain compatibility 
with the existing SCC design, 
and 
'program 
to enable' 
through 
WR7'. 
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GENERAL DESCRIPTION 


The Zilog Serial Communications 
Controller, Z80C30/ 
Z85C30 SCC, is a pin and software compatible CMOS 
member of the SCC family introduced by Zilog in 1981. It 
is a dual channel, multi-protocol data communications 
peripheral that easily interfaces to CPU's with either multi- 
plexed or non-multiplexed address/data buses. The ad- 
vanced CMOS process offers lower power consumption, 
higher performance, and superior noise immunity. The 
programming flexibility of the internal registers allows the 
SCC to be configured to satisfy a wide variety of serial 
communications applications. The many on-chip features 
such as baud rate generators, digital phase locked loops, 
and crystal oscillators dramatically reduce the need for 
external logic. Additional features including a 10 x 19-bit 
status FIFOand 14-bit byte counter were added to support 
high speed SOLC transfers using OMA controllers. 


Z80C301Z85C30 
SERIAL 
COMMUNICATION 
CONTROLLER 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and synchro- 
nous bit-oriented protocols such as HOLC and IBM SOLC. 
This versatile device supports virtually any serial data 
transfer application (cassette, diskette, tape drives, etc.) 


The device can generate and check CRC codes in any 
synchronous mode and can be programmed to check 
data integrity invarious modes. The SCC also has facilities 
for modem controls in both channels. In applications 
where these controls are not needed, the modem controls 
can be used for general-purpose I/O. 


The daisy-chain interrupt hierarchy is also supported as is 
standard for Zilog peripheral components. 


Channel 
A 
Exploded View 
lE 
T""milLog;, 
Transmit 
MUX 
[,,",mil 
Buffer 
Data Encoding & CRC 


Generation 


Receive and Transmit 
Clock Multipexer 


Digital 
Baud Rate 
Crystal 
Phase- Locked 
Generator 
Oscillator 
Loop 
Amplifier 
[ 
Modem/Control 
Logic 


Receive 
Logic 


Rec. Slatus 
Rec. Data 
Receive MUX 
FIFO 3 Byte 
FIFO 3 Byte 
+ 
+ 
CRC Checker, 


SDLC Frame Status FIFO 
Data Decode & 


10 x 19 
Sync Character 
i 


Detection 


CPU & DMA 
Bus Interface 


{ 


liNT 
~ 
Interrupt 
IINTACK 
----l 
Control 
lEI ----l 
IEO~ 


fTRxCA 


IRTxCA 


ICTSA 
IDCDA 


ISYNCA 
IRTSA 


IDTRAl/REQA 
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GENERAL DESCRIPTION 
(Continued) 


Dl 
DO 
ADl 


D3 
D2 
AD3 


DS 
D4 
ADS 


D? 
D6 
AD? 


liNT 
IRD 
liNT 


lEa 
NJR 
lEa 


lEI 
NIB 
lEI 


IINTACK 
ICE 
IINTACK 


+SV 
DIIC 
+SV 


NJIIREQA 
GND 
NJIIREQA 


ISYNCA 
NJIIREQB 
ISYNCA 


IRTxCA 
ISYNCB 
IRTxCA 


RxDA 
IRTxCB 
RxDA 


/TRxCA 
RxDB 
/TRxCA 


TxDA 
/TRxCB 
TxDA 


IDTRl/REQA 
TxDB 
IDTRl/REQA 


IRTSA 
IDTRl/REQB 
IRTSA 


ICTSA 
RTSB 
ICTSA 


IDCDA 
ICTSB 
IDCDA 


PClK 
IDCDB 
PClK 


Z80C301Z85C30 


SERIAL 
COMMUNICA liON 
CoNTROLLER 


ADO 


AD2 


AD4 


AD6 


IDS 


IAS 


R/IW 


ICSO 


CSl 


GND 


NJIIREQB 


ISYNCB 


IRTxCB 


RxDB 


/TRxCB 


TxDB 


IDTRl/REQB 


IRTSB 


ICTSB 


IDCDB 


IEO 
/>JIB 
IEO 
RlfW 


lEI 
ICE 
lEI 
ICSO 


IINTACK 
DIIC 
IINTACK 
CS1 


+5V 
NC 
+5V 
NC 


fWllREQA 
GND 
fWlIREQA 
GND 


ISYNCA 
Z85C30 
fWllREQB 
ISYNCA 
Z80C30 
fWlIREQB 


IRTxCA 
ISYNCB 
IRTxCA 
ISYNCB 


RxDA 
IRTxCB 
AxDA 
IRTxCB 


/TRxCA 
RxDB 
/TAxCA 
AxDB 


TxDA 
/TRxCB 
TxDA 
/TAxCB 


NC 
TxDB 
NC 
TxDB 


~(§ 
c( 
c(c( 
"'''' '" '" '" 
0 
m mo 
...J 
0 
m mo 
z 
w tE t)o 
00 
Q tE ~ 
~ 
-12 
Q.e 
a= 
l- 
I- 


12 
12 
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07 
TxDA 
} 
Serial 


06 
RxDA 
Data 


05 
!TRxCA 
} 
Channel 


04 
IRTxCA 
Clocks 


03 
ISYNCA 


IWIIREQA 
}~~' 


CH-A 
02 


IOTR//REQA 
Controls 
01 
for Modem, 


DO 
IRTSA 
DMA and 


ICTSA 
Other 


IRD 


IWR 
Z85C30 
IDCDA 


AlIB 
TxDB 
} 
Serial 


ICE 
RxDB 
Data 


DIIC 
!TRxCB 
} 
Channel 


liNT 
IRTxCB 
Clocks 


IINTACK 
ISYNCB 


IWIIREQB 
CH-B 
lEI 
}~~. 
IEO 
IDTR//REQB 
Controls 


IRTSB 
for Modem, 
II 


DMAand 


ICTSB 
Other 


IOCDB 


Figure 6. Z85C30 Pin Functions 


AD? 
TxDA 
} 
Serial 


AD6 
RxDA 
Data 


AD5 
ITRxCA 
} 
Channel 


AD4 
IRTxCA 
Clocks 


AD3 
ISYNCA 


NI/IREQA 
Channel 
CH-A 


AD2 


IDTRl/REQA 
Controls 
AD1 
for Modem, 


ADO 
IRTSA 
DMAand 
Other 


IAS 
ICTSA 


IDS 
Z80C30 
IDCDA 


RlNI 
TxDB 
} 
Serial 


CS1 
RxDB 
Data 


ICSO 
!TRxCB 
} 
Channel 


liNT 
IRTxCB 
Clocks 


IINTACK 
ISYNCB 


NI/IREQB 
CH-B 
lEI 
Channel 
IEO 
IDTRl/REQB 
Controls 


IRTSB 
for Modem, 
DMAand 
ICTSB 
Other 


IDCDB 


Figure 7. Z80C30 Pin Functions 
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PIN DESCRIPTION 


The following section describes the oin functions common 
to the Z85C30 and the Z80C30. Figures 2 and 3 detail the 
respective pin functions and pin assignments. 


ICTSA,/CTSB 
Clear To Send(inputs, active Low). Ifthese 


pins are programmed for Auto Enables, a Low on the 
inputs enables the respective transmitters. If not pro- 
grammed as Auto Enables, they may be used as general- 
purpose inputs. Both inputs are Schmitt-trigger buffered to 
accommodate slow rise-time inputs. The SCC detects 
pulses on these inputs and can inte rupt the CPU on both 
logic level transitions. 


IOCOA, IOCOB Data Carrier 
Detect (inputs, active Low). 
These pins function as receiver enables if they are pro- 
grammed for Auto Enables; otherwise, they are used as 
general-purpose input pins. Both pins are Schmitt-trigger 
buffered to accommodate slow rise- ime signals. The SCC 
detects pulses on these pins and can interrupt the CPU on 
both logic level transitions. 


IDTRlIREQA, IOTRlIREQB 
Data Terminal Ready/Request 


(outputs, active Low). These outputs follow the state pro- 
grammed into the DTR bit. They can also be used as 
general-purpose outputs or as Request lines for a DMA 
controller. 


lEI Interrupt 
Enable In (input, active High). lEI is used with 


IEO to form an interrupt daisy-chain when there is more 
than one interrupt driven device. A high lEI indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. 


IEO Interrupt 
Enable Out (output, active High). IEOis High 


only if lEI is High and the CPU is not servicing the SCC 
interruptorthe SCC isnot requesting an interrupt (Interrupt 
Acknowledge cycle only). IEO is connected to the next 
lower priority device's lEI input and thus inhibits interrupts 
from lower priority devices. 


liNT Interrupt 
Request 
(output, open-drain, active Low). 


Thissignal isactivated when the SCCrequests aninterrupt. 


IINTACK Interrupt 
Acknowledge 
(input, active Low). This 


signal indicates an active Interrupt Acknowledge cycle. 
During this cycle, the SCC interrupt daisy chain settles. 
When /RD or /DS becomes active, the SCC places an 
interrupt vector on the data bus (if lEI is High). /INTACK is 
latched by the rising edge of PCLK. 


PCLK Clock (input). This is the master SCC clock used to 
synchronize internal signals. PCLK is a TIL level signal. 
PCLK is not required to have any phase relationship with 
the master system clock. 


Z80C301Z85C30 
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RxOA, 
RxOB 
Receive 
Data (inputs, active High). These 


signals receive serial data at standard TIL levels. 


IRTxCA, IRTxCB 
Receive/Transmit 
Clocks (inputs, active 


Low). These pins can be programmed in several different 
modes of operation. In each channel, /RTxC may supply 
the receive clock, the transmit clock, the clock for the baud 
rate generator, or the clock for the Digital Phase-Locked 
Loop. These pins can also be programmed for use with the 
respective /SYNC pins as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
Asynchronous modes. 


IRTSA, 
IRTSBRequest 
To Send (outputs, active Low). 
When the Request To Send (RTS) bit in Write Register 5 
(Figure 11) is set, the /RTSsignal goes Low. When the RTS 
bit is reset in the Asynchronous mode and Auto Enable is 
on, the signal goes High after the transmitter is empty. In 
Synchronous mode itstrictly follows the stateof the RTSbit. 
Both pins can be used as general-purpose outputs. 


ISYNCA, 
ISYNCBSynchronization 
(inputs or outputs, ac- 
tive Low). These pins can act either as inputs, outputs, or 
part of the crystal oscillator circuit. In the Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to /CTS and /DCD. In this 
mode, transitions on these lines affect the state of the 
Synchronous/Hunt status bits in Read Register 0 (Figure 
10) but have no other function. 


InExternalSynchronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
/SYNC must be driven Low for two receive clock cycles 
after the last bit in the synchronous character is received. 
Character assembly begins on the rising edge of the 
receive clock immediately preceding the activation of / 
SYNC. 


In the Internal Synchronization mode (Monosync and 
Bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous characters are 
recognized. This synchronous condition is not latched, so 
these outputs are active each time a synchronization 
pattern isrecognized (regardless ofcharacter boundaries). 
In SDLC mode, these pins act as outputs and are valid on 
receipt of a flag. 


TxDA, TxDB 
Transmit 
Data (outputs, 
active High). These 


output signals 
transmit 
serial data at standard 
TIL 
levels. 


rrRxCA, 
rrRxCB 
Transmit/Receive 
Clocks (inputs or out- 


puts, 
active 
Low). 
These 
pins 
can 
be programmed 
in 


several different 
modes of operation. 
TRxe may supply the 


receive 
clock 
or the transmit 
clock 
in t1e input mode 
or 
supply 
the output 
of the Digital 
Phase-Locked 
Loop, the 


crystal 
oscillator, 
the baud rate generator, 
or the transmit 


clock 
in the output 
mode. 


IWIIREQA, 
IWIIREQB 
Wait/Request(oL 
tputs, open-drain 


when programmed 
for a Wait function, 
driven High or Low 


when 
programmed 
for a Request 
function). 
These 
dual- 


purpose 
outputs 
may be programmed 
as Request 
lines for 


a DMA controller 
or as Wait lines to synchronize 
the epu 


to the see 
data rate. The reset state is Wait. 


Al/B Channel AlChannel 
B (input), This signal selects the 


channel 
in which 
the read or write operation 
occurs. 


ICE Chip Enable 
(input, 
active 
Low). This signal 
selects 


the see 
for a read or write operation. 


D7-DO Data Bus (bidirectional, 
tri-state) 
These lines carry 


data and command 
to and from the sec. 


DIIC Data/Control 
Select 
(input). 
This signal 
defines 
the 


type of information 
transferred 
to or from the sec. 
A High 


means data is transferred; 
a Low indicates 
a command. 


IRD 
Read (input, active Low). This signal indicates 
a read 


operation 
and 
when 
the see 
is selected, 
enables 
the 
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seC's 
bus 
drivers. 
During 
the 
Interrupt 
Acknowledge 


cycle, 
this signal gates the interrupt 
vector 
onto the bus if 


the see 
is the highest 
priority 
device 
requesting 
an inter- 


rupt. 


IWRWrite 
(input, 
active 
Low). When the see 
is selected, 
this signal indicates 
a write operation. 
The coincidence 
of 


IRD 
and IWR is interpreted 
as a reset. 


AD7-ADO 
Address/Data 
Bus (bidirectional, 
active 
High, 


Tri-state) These multiplexed 
lines carry register addresses 
to the see 
as well as data or control 
information. 


IAS 
Address 
Strobe 
(input, 
active 
Low). 
Addresses 
on 
AD?-ADO 
are latched 
by the rising edge of this signal. 


ICSO Chip 
Select 
0 (input, 
active 
Low). 
This 
signal 
is 


latched 
concurrently 
with the addresses 
on AD? -ADO and 
must be active for the intended 
bus transaction 
to occur, 


CS1 Chip Select 
1(input, active High). This second 
select 
signal must also be active 
before the intended 
bus trans- 
action can occur. 
eS1 must remain active throughout 
the 


transaction. 


IDS Data strobe 
(input, 
active 
Low). This signal 
provides 


timing for the transfer of data into and out of the sec. 
If IAS 


and IDS coincide, 
this is interpreted 
as a reset. 


RlIW Read/Write 
(input). This signal specifies 
whether 
the 


operation 
to be performed 
is a read or a write. 


The architecture 
of the see 
is described 
from two points 


of view: as a datacommunications 
device 
which transmits 


and 
receives 
data 
in a wide 
variety 
of protocols; 
as a 


microprocessor 
peripheral 
in which 
the see 
offers valu- 
able features 
such as vectored 
interrupts 
and DMA sup- 


port. 


The see's 
peripheral 
and 
datacommunication 
are de- 
scribed 
in the following 
sections. 
A block diagram 
is shown 


in Figure 1. The details of the communications 
between 
the 


receive 
and transmit 
logic to the system 
bus is shown 
in 


Figures 8 and 9. The features 
and data path for each of the 


see's 
A and B channels 
is identical. 
See the see 
Techni- 
cal Manual 
for full details 
on using the sec. 
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FUNCTIONAL 
DESCRIPTION 
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Transmit 
MUX&2-Bit 
Delay 
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TX Buffer 
1 Byte 


Hunt Mode (BISYNC) 
1---------, 


System 
communication 
to and from the SCC is done 


through 
the SCC's register 
set. There are sixteen write 


registers and eight read registers. Table 1 lists all of the 
SCC's registers and a brief description 
of their functions. 
Throughoutthis 
document, the write and read registers are 


referenced 
with the following 
notation: 
'WR' 
for Write 


Register and 'RR' for Read Register. For example: 


WR4A 
RR3 
Write Register 4 for chanrel 
A 


Read Register 3 for either/both 
channels 


Table 1. see Read and Write Flegisters 


Read Register Functions 


RRO 
Transmit/Receive 
bufferstatusandExternalstatus 
RR1 
SpecialReceiveConditionstatus 
RR2 
Modifiedinterruptvector(ChannelBonly) 
Unmodifiedinterruptvector(ChannelA only) 


RR3 
InterruptPendingbits(ChannelA only) 


RRB 
ReceiveBuffer 


RR10 
Miscellaneousstatus 


RR12 
Lowerbyteof baudrategeneratortimeconstant 


RR13 
Upperbyteof baudrategeneratortimeconstant 


RR15 
External/Statusinterruptinformation 


Write Register Functions 


WRO 
CRCinitialize,initializationcommandsforthevariousmodes, 
RegisterPointers. 


WR1 
Transmil/Receiveinterruptanddatatransfermodedefinition 


WR2 
Interruptvector(accessedthrougheitherchannel) 
WR3 
Receiveparametersandcontrol 
WR4 
Transmil/Receivemiscellaneousparametersandmodes 


WR5 
Transmitparametersandcontrols 
WR6 
SynccharactersorSOLCaddressfield 
WR7 
SynccharacterorSOLCflag 


'WRT 
ExtendedFeatureandFIFOControl(WR7Prime) 


WRB 
Transmitbuffer 
WR9 
Masterinterruptcontrolandreset(accessedthrough 
eitherchannel) 


WR10 
Miscellaneoustransmitter/receiver 
controlbits 
WR11 
Clockmodecontrol 
WR12 
Lowerbyteofbaudrategeneratortimeconstant 


WR13 
Upperbyteof baudrategeneratortimeconstant 


WR14 
Miscellaneouscontrolbits 
WR15 
External/Statusinterruptcontrol 
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There are three choices to move data into and out of the 
SCC: Polling, interrupt (vectored 
and non-vectored), 
and 


Block Transfer. The Block Transfer mode can be imple- 
mented under CPU or OMA control. 


Polling 
When polling, 
all interrupts 
are disabled. 
Three status 


registers in the SCC are automatically 
updated whenever 
any function is performed. 
For example, End-Of-Frame 
in 


SOLC mode sets a bit in one of these status registers. The 
purpose 
of polling is for the CPU to periodically 
read a 


status register until the register contents indicate the need 
for data to be transferred. 
Only one register needs to be 


read; depending 
on its contents, 
the CPU either writes 


data, reads data, or continues. 
Two bits in the register 


indicate the need for data transfer. An alternative is a poll 
of the Interrupt Pending register to determine the source of 
an interrupt. The status for both channels 
resides in one 


register. 
II 
Interrupts 
The SCC's interrupt structure supports vectored and nested 
interrupts. Nested interrupts are supported 
with the inter- 


rupt acknowledge 
feature (/INTACK pin) of the SCC. This 


allows the CPU to recognize the occurrence 
of an interrupt, 


and re-enable higher priority interrupts. Because an INTACK 
cycle will release the/INT pin from the active state, a higher 
priority SCC interrupt or another higher priority device can 
interrupt the CPU. When an SCC responds to an Interrupt 
Acknowledge 
signal (INTACK) from the CPU, an interrupt 
vector can be placed on the data bus. This vector is written 
in WR2 and may be read in RR2. To speed 
interrupt 
response time, the SCC can modify three bits in this vector 
to indicate status. If the vector is read in Channel A, status 
is never included; if it is read in Channel B, status is always 
included. 


Each of the six sources of interrupts in the SCC (Transmit, 
Receive, and External/Status 
interrupts in both channels) 
has three bits associated 
with the interrupt source: Inter- 
rupt 
Pending 
(IP), Interrupt 
Under 
Service 
(IUS), and 
Interrupt Enable (IE). Operation of the IE bit is straightfor- 
ward. Ifthe IE bit is set for a given interrupt source, then that 
source can request interrupts. The exception 
is when the 
MIE (Master Interrupt Enable) bit in WR9 is reset and no 
interrupts can be requested. 
The IE bits are write only. 


The other two bits are related to the interrupt priority chain 
(Figure 10). As a microprocessor 
peripheral, the SCC may 
request an interrupt only when no higher priority device is 
requesting 
one, e.g., when 
lEI is High. If the device 
in 
question requests an interrupt, it pulls down /INT. The CPU 
then responds with /INTACK, and the interrupting 
device 
places the vector on the data bus. 
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07-00 


ANT 
'II 


ANTACK 
) 
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Peripheral 


ANT IINTACK 


The SCC can also execute 
an interrupt 
acknowledge 
cycle 


through 
software. 
In some CPU environments 
it is difficult 


to create the IINTACK 
signal with the necessary 
timing to 


acknowledge 
interrupts 
and allow the nesting of interrupts. 
In these cases, the IINTACK 
signal can be created 
with a 


software 
command 
to the SCC. 


In the SCC, the Interrupt 
Pending 
(IP) bit signals a need for 


interrupt 
servicing. 
When an IP bit is 1 and the lEI input is 


High, the liNT output is pulled Low, requesting 
an interrupt. 


In the SCC, if the IE bit isn't set by enabling 
interrupts, 
then 


the IP for that source 
is never set. The IP bits are readable 


in RR3A. 


The 
IUS bits 
signal 
that 
an interrupt 
request 
is being 


serviced. 
If an IUS is set, all interrupt 
sources 
of lower 


priority 
in the SCC and external 
to the SCC are prevented 


from requesting 
interrupts. 
The internal 
interrupt 
sources 


are inhibited 
by the state of the internal daisy chain, while 


lower priority devices 
are inhibited 
by the IEO output of the 


SCC being 
pulled 
Low and 
propagated 
to subsequent 


peripherals. 
An IUS bit is set during 
an Interrupt 
Acknowl- 


edge cycle if there are no higher priority devices requesting 
interrupts. 


There are three types of interrupts: 
Transmit, 
Receive, 
and 


External/Status. 
Each 
interrupt 
type 
is enabled 
under 


program 
control with Channel A having higher priority than 


Channel 
B, and 
with 
Receiver, 
Transmit, 
and 
Externall 


Status interrupts prioritized 
in thatordHrwithin 
each channel. 


When enabled, 
the receiver 
can intHrrupt the CPU in one 


of three ways: 


1. Interrupt 
on First Receive 
Character 
or Special 


Receive 
Condition. 


2. 
Interrupt 
on All Receive 
CharactHrs 
or Special 
Receive 
Conditions. 


Interrupt 
on 
First 
Character 
or Special 
Condition 
and 


Interrupt 
on Special 
Condition 
Only are typically 
used with 


the Block Transfer 
mode. 
A special 
Receive 
Condition 
is 
one of the following: 
receiver 
overrun, 
framing 
error 
in 


Asynchronous 
mode, 
end-of-frame 
in SOLC mode 
and, 


optionally, 
a parity 
error. The Special 
Receive 
Condition 


interrupt 
is different 
from 
an ordinary 
receive 
character 


available 
interrupt 
only by the status 
placed 
in the vector 


during 
the Interrupt 
Acknowledge 
cycle. 
In Interrupt 
on 


First Receive 
Character, 
an interrupt 
occurs 
from Special 


Receive Conditions 
any time after the first receive character 
interrupt. 


The main 
function 
of the 
External/Status 
interrupt 
is to 


monitor 
the signal 
transitions 
of the ICTS, 
lOCO, 
and I 


SYNC pins, however, 
an External/Status 
interrupt 
is also 


caused 
by a Transmit 
Underrun 
condition; 
a zero count in 


the 
baud 
rate 
generator; 
by the 
detection 
of a Break 


(Asynchronous 
mode), Abort (SOLC mode) or EOP (SOLC 


Loop mode) 
sequence 
in the data stream. 
The interrupt 


caused 
by the Abort or EOP has a special 
feature allowing 


the SCC to interrupt 
when the Abort or EOP sequence 
is 


detected 
or terminated. 
This feature 
facilitates 
the proper 


termination 
of the current 
message, 
correct 
initialization 
of 


the next message, 
and the accurate 
timing 
of the Abort 


condition 
in external 
logic 
in SOLC mode. 
In SOLC Loop 


mode, this feature allows secondary 
stations 
to recognize 
the primary 
station 
wishes 
to regain 
control 
of the loop 


during 
a poll sequence. 


Software Interrupt Acknowledge 
On the 
CMOS 
version 
of the 
SCC, 
the 
SCC 
interrupt 


acknowledge 
cycle 
can be initiated 
through 
software. 
If 


Write Register 9 (WR9) bit 05 is set, Read Register 
2 (RR2) 


results 
in an interrupt 
acknowledge 
cycle 
to be executed 


internally. 
Like 
a hardware 
INTACK 
cycle, 
a software 


acknowledge 
causes 
the liNT pin to return high, the IEO 


pin to go low and set the IUS latch for the highest 
priority 
interrupt 
pending. 


Similar to when the hardware 
INTACK signal can be used, 
a software 
acknowledge 
cycle requires 
that a Reset High- 


est IUS command 
be issued 
in the interrupt 
service 
rou- 


tine. Whenever 
an interrupt 
acknowledge 
cycle 
is used, 
hardware 
or software, 
a reset 
highest 
IUS command 
is 
required. 
If RR2 is read from channel 
A, the unmodified 


vector 
is returned. 
If RR2 is read from channel 
B, then the 
vector 
is modified 
to indicate 
the sourC<9of the interrupt. 


The Vector 
Includes 
Status (VIS) and No Vector 
(NV) bits 
in WR9 are ignored 
when bit 05 is set to 1. 


When the INTACK 
and lEI pins are not being 
used, they 


should 
be pulled 
up to Vcc through 
a resistor 
(10 kohm 
typical). 


CPUIDMA 
Block 
Transfer. 
The SCC provides 
a Block 
Transfer 
mode to accommodate 
CPU block transfer func- 
tions and OMA controllers. 
The Block Transfer 
mode used 


the /WAIT//REQUEST 
output 
in conjunction 
with the Wait! 
Request 
bits in WR1. The /WAIT//REQUEST 
output can be 
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defined 
under software 
control 
as a WAIT line in the CPU 


Block 
Transfer 
mode 
or as a REQUEST 
line in the OMA 


Block Transfer 
mode. 


To a OMA controller, 
the SCC REQUEST output 
indicates 


that the SCC is ready to transfer 
data to or from memory. 


To the CPU, the WAIT line indicates 
that the ESCC is not 


ready 
to transfer 
data, 
thereby 
requesting 
that the CPU 


extend 
the I/O cycle. The /OTR//REQUEST 
line allows full- 


duplex 
operation 
under 
OMA control. 


The SCC provides 
two independent 
full-duplex 
program- 


mable 
channels 
for use in any common 
asynchronous 
or 
synchronous 
data communication 
protocols 
(Figure 
11). 


Each 
of the datacommunication 
channels 
has identical 


features 
and capabilities. 
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Figure 11. 
Some SCC Protocols 


Framing 
errors and overrun 
errors are detected 
and buff- 
ered 
together 
with 
the 
partial 
character 
on which 
they 
occur. 
Vectored 
interrupts 
allow 
fast servicing 
or error 


conditions 
using dedicated 
routines. 
Furthermore, 
a built- 
in checking 
process 
avoids the interpretation 
of a framing 


error 
as a new 
start 
bit: a framing 
error 
results 
in the 
addition 
of one-half 
a bit time to the point 
at which 
the 
search 
for the next start bit begins. 
7 Bils 


I 
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Asynchronous 
Modes 


Send 
and 
Receive 
is accomplished 
independently 
on 


each 
channel 
with five to eight 
bits per character, 
plus 
optional 
even or odd 
parity. 
The transmitters 
can supply 
one, one-and-a-half, 
or two stop bits per character 
and can 


provide 
a break 
output 
at any time. The receiver 
break- 


detection 
logic interrupts 
the CPU both at the start and at 
the end of a received 
break. 
Reception 
is protected 
from 


spikes by a transient spike-rejection 
mechanism 
that checks 
tne signal one-half 
a bit time after a Low level is detected 
on the receive 
data input (RxOA or RxOB pins). If the Low 
does not persist (e.g., a transient), 
the character 
assembly 
process 
does not start. 
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The SCC does not require symmetric 
transmit 
and receive 
clock signals - a feature allowing 
use of the wide variety of 
clock sources. 
The transmitter 
and receiver 
handle data at 


a rate supplied 
to the receive 
and transmit 
clock 
inputs. 
In 


Asynchronous 
modes, the SYNC pin may be programmed 


as an input used for functions 
such 
as monitoring 
a ring 
indicator. 


Synchronous 
Modes 
The SCC 
supports 
both 
byte-oriented 
and 
bit-oriented 
synchronous 
communication. 
Synchronous 
byte-oriented 


protocols 
are handled 
in several modes. 
They allow char- 


acter synchronization 
with a 6-bit or 8-bit sync character 
(Monosync), 
and a 12-bit or 16-bit synchronization 
pattern 
(Bisync), 
or with an external 
sync 
signal. 
Leading 
sync 
characters 
are removed 
without 
interrupting 
the CPU. 


Five or 7-bit synchronous 
characters 
are detected 
with 8- 
or 16-bit 
patterns 
in the SCC by overlapping 
the larger 
pattern across multiple 
incoming 
synchronous 
characters 
as shown 
in Figure 
12. 


o8t8 I 


CRC checking 
for Synchronous 
byte oriented 
modes 
is 
delayed 
by one 
character 
time 
so that 
the 
CPU 
may 
disable 
CRC checking 
on specific 
characters. 
This per- 


mits the implementation 
of protocols 
such as IBM Bisync. 


Both CRC-16 (X16 + X15 + X2 +1) and CCITI 
(X16 + X12 
+ X5 + 1) error checking 
polynomials 
are supported. 
Either 


polynomial 
may be selected 
in all Synchronous 
modes. 
Users may preset the CRC generator 
and checker 
to all 1's 
or all O's. The SCC also provides 
a feature 
that automati- 


cally transmits 
CRC data when no other data is available 


for transmission. 
This allows for high speed transmissions 
under 
OMA control, 
with no need for CPU intervention 
at 
the end of a message. 
When there 
is no data or CRC to 
send in Synchronous 
modes, 
the transmitter 
inserts 6-,8-, 
or 16-bit sync characters, 
regardless 
of the programmed 


character 
length. 


SOLe 
Mode 
The SCC supports 
Synchronous 
bit-oriented 
protocols, 


such as SOLC and HOLC, 
by performing 
automatic 
flag 
sending, 
zero insertion, 
and CRC generation. 
A special 


command 
is used to abort a frame 
in transmission. 
At the 
end of a message, 
the SCC automatically 
transmits 
the 
CRC and trailing flag when the transmitter 
underruns. 
The 


transmitter 
may also be programmed 
to send an idle line 
consisting 
of continuous 
flag characters 
or a steady marking 
condition. 


If a transmit 
underrun 
occurs 
in the middle 
of a message, 
an external/status 
interrupt 
warns 
the CPU of this status 
change 
so that an abort can be issued. The SCC may also 


be 
programmed 
to send 
an abort 
itself 
in case 
of an 


underrun, 
relieving 
the CPU of this task. One to eight bits 


per character 
can be sent, allowing 
reception 
of a mes- 
sage with no prior information 
about the character 
struc- 
ture in the information 
field of a frame. 


The receiver 
automatically 
acquires 
synchronization 
on 


the leading 
flag of a frame in SOLC or HDLC and provides 


a synchronization 
signal on the /SYNC pin (an interrupt can 


also be programmed). 
The receiver 
can be programmed 


to search 
for frames 
addressed 
by a single 
byte (or four 


bits within a byte) of a user-selected 
address 
or to a global 
broadcast 
address. 
In this mode, 
frames 
not matching 
either the user-selected 
or broadcast 
adclress are ignored. 


The number of address 
bytes are extended 
under software 


control. For receiving 
data, an interrupt on the first received 


character, 
or an interrupt 
on every character, 
or on special 


condition 
only (end-of-frame) 
can be selected. The receiver 


automatically 
deletes 
all O's inserted 
by the transmitter 
during character 
assembly. 
CRC is also calculated 
and is 


automatically 
checked 
to validate 
frame transmission. 
At 


the end of transmission, 
the status of a received 
frame is 


available 
in the status registers. 
In SOLC mode, the SCC 


must be programmed 
to use the SOLC CRC polynomial, 


but the generator 
and checker 
may be preset to all 1's or 


all O's. The CRC is inverted 
before 
transmission 
and the 


receiver checks againstthe 
bit pattern 0001110100001111. 


NRZ, NRZI or FM coding 
may be used in any 1x mode. The 


parity options 
available 
in Asynchronous 
modes are avail- 


able in Synchronous 
modes. 


SOLe 
Loop Mode. The SCC supports 
SOLC Loop mode 
in addition 
to normal 
SOLC. 
In an SOLC Loop, there 
is a 


primary controller 
station that manages 
the message 
traf- 


fic flow on the loop and any number of secondary 
stations. 


In SOLC Loop mode, the SCC performs 
the functions 
of a 


secondary 
station while an SCC operatino 
in regular SOLC 


mode 
acts as a controller 
(Figure 
13). SOLC loop mode 


can be selected 
by setting 
WR1 0 bit 01. 


( 
Secondary #4 
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A secondary 
station in an SOLC Loop is always listening 
to 


the messages 
being 
sent around 
the loop 
and, 
in fact, 


passes 
these 
messages 
to 
the 
rest 
of 
the 
loop 
by 


retransmitting 
them with a one-bit-time 
delay. The second- 
ary station 
places 
its own message 
on the loop only at 


specific 
times. The controller 
signals 
that secondary 
sta- 


tions can transmit messages 
by sending 
a special 
charac- 
ter, called an EOP (End Of Poll), around the loop. The EOP 
character 
is the bit pattern 
11111110. 
Because 
of zero 


insertion 
during 
messages, 
this bit pattern 
is unique 
and 


easily recognized. 


When a secondary 
station has a message 
to transmit 
and 


recognizes 
an EOP on the line, it changes 
the last binary 


1 of the EOP to a 0 before transmission. 
This has the effect 


of turning 
the EOP into a flag sequence. 
The secondary 


station now places its message 
on the loop and terminates 


the message 
with an EOP. Any secondary 
stations 
further 


down the loop with messages 
to transmit 
appends 
their 


messages 
to the message 
of the first secondary 
station by 


the same 
process. 
Any secondary 
stations 
without 
mes- 


sages to send merely echo the incoming 
message 
and are 


prohibited 
from 
placing 
messages 
on the loop 
(except 


upon 
recognizing 
an EOP). 
In SOLC 
Loop 
mode, 
NRZ, 


NRZI, and FM coding 
may all be used. 


The 
SCC's 
ability 
to receive 
high 
speed 
back-to-back 


SOLC frames 
is maximized 
by a 10- deep 
by 19-bit wide 


status 
FIFO. When 
enabled 
(through 
WR15, 
bit 02), 
it 


provides 
the OMA the ability 
to continue 
to transfer 
data 


into memory 
so that the CPU can examine 
the message 


later. 
For each 
SOLC frame, 
a 14-bit 
byte count 
and 
5 


status/error 
bits are stored. The byte count and status bits 


are accessed 
through 
Read 
Registers 
6 and 
7. Read 


Registers 
6 and 7 are only accessible 
when the SOLC FIFO 


is enabled. 
The 10 x 19 status FIFO is separate 
from the 3- 


byte receive 
data FIFO. 


Baud Rate Generator 
Each channel 
in the SCC contains 
a programmable 
baud 


rate generator. 
Each generator 
consists 
of two B-bit time 


constant 
registers 
that form a 16-bit time constant, 
a 16-bit 


down counter, 
and a flip-flop 
on the output 
producing 
a 


square 
wave. On start-up, 
the flip-flop 
on the output 
is set 


in a High state, the value 
in the time constant 
register 
is 


loaded 
into the counter, 
and the counter 
starts counting 


down. The output of the baud rate generator 
toggles 
upon 


reaching 
0, the value in the time constant 
register 
is loaded 


into the counter, 
and the process 
is repeated. 
The time 


constant 
may be changed 
at any time, but the new value 


does not take effect 
until the next load of the counter. 
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The output of the baud rate genera.tor may be used as 
either the transmit clock, the receive clock. or both. It can 
also drive the Digital Phase-Locked Loop (see next sec- 
tion). 


Ifthe receive clock or transmit clock is not programrned to 
come from the TRxC pin. the output of the baud rate 
generator may be echoed out through the TRxC pin. 


The following formula relates the time constant to the baud 
rate where PCLK or RTxC is the baud rate generator input 
frequency in Hertz. The clock mode is 1. 16, 32, or 64, as 
selected in Write Register 4. bits D6 and D7. Synchronous 
operation modes should select 1and Asynchronous should 
select 16, 32 or 64. 


PCLK or RTxC Frequency 
Time Constant - 
-2 


2(Baud Rate)(Clock Rate) 


Digital Phase-Locked 
Loop 


The SCC contains a Digital Phase-Locked Loop (DPLL) to 
recover clock information from a data stream with NRZI or 
FM encoding. The DPLL is driven by a clock that is 
nominally 32 (NRZI) or 16 (FM) times the data rate. The 
DPLL uses this clock, along with the data stream. to 
construct a clock for the data. This clock isthen used asthe 
SCC receive clock. the transmit clock, or both. When the 
DPLL is selected as the transmit clock source, it will 
provide a jitter free clock output that is the DPLL input 
frequency divided by the appropriate divisor for the se- 
lected encoding technique. 


For NRZI encoding, the DPLL counts the 32x clock to 
create nominal bit times. As the 32x clock is counted. the 
DPLL is searching the incoming data stream for edges 
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(either 1to 0, or 0 to 1).Whenever an edge is detected. the 
DPLLmakes a count adjustment (during the next counting 
cycle), producing a terminal count closer to the center of 
the bit cell. 


For FM encoding. the DPLL still counts from 0 to 31, but 
with a cycle corresponding to two bit times. When the DPLL 
is locked. the clock edges in the data stream should occur 
between counts 15 and 16 and between counts 31 and O. 
The DPLL looks for edges only during a time centered on 
the 15 to 16 counting transition. 


The 32x clock for the DPLL can be programmed to come 
from either the RTxC input or the output of the baud rate 
generator. The DPLL output may be programmed to be 
echoed out of the SCC through the TRxC pin (if this pin is 
not being used as an input). 


Data Encoding 
The SCC may be programmed to encode and decode the 
serial data in four different ways (Figure 14). In NRZ en- 
coding. a 1 is represented by a High level and a 0 is 
represented by a Low level. In NRZI encoding, a 1 is 
represented by no change in level and a 0 is represented 
by a change in level. In FM1 (more properly, bi-phase 
mark), a transition occurs at the beginning of every bit cell. 
A 1 is represented by an additional transition at the center 
of the bit cell and a 0 is represented by no additional 
transition at the center of the bit cell. In FMO(bi-phase 
space), a transition occurs at the beginning of every bit 
cell. A 0 is represented by an additional transition at the 
center of the bit cell, and a 1 is represented 
by no 


additional transition at the center of the bit cell. In addition 
to these four methods. the SCC can be used to decode 
Manchester (bi-phase level) data by using the DPLL in the 
FM mode and programming the receiver for NRZ data. 
Manchester encoding always produces a transition at the 
center of the bit cell. Ifthe transition is 0 to 1.the bit is a O. 
If the transition is 1 to 0, the bit is a 1. 


Data 
0 
0 
0 


NRZ 
\ 
I 
\ 


NRZI 
\ 
I 
\ 


FM1 '- 


FMO'- 


Manchester 


Auto Echo and Local Loopback 
The SCC is capable 
of automatically 
echoing 
everything 
it 


receives. 
This feature 
is useful 
mainly 
in Asynchronous 


modes, 
but works 
in Synchronous 
and SOLC modes 
as 


well. Auto Echo mode (TxO is RxO) is used with NRZI or FM 
encoding 
with no additional 
delay because 
the data stream 


is not decoded 
before retransmission. 
In Auto Echo mode, 


the /CTS input is ignored 
as a transmitter 
enable (although 


transitions 
on this input 
can still cause 
interrupts 
if pro- 


grammed 
to do so). In this mode, the transmitter 
is actually 


bypassed 
and 
the 
programmer 
is responsible 
for dis- 


abling transmitter 
interrupts and /WAIT//FIEQUEST on trans- 


mit. 


The SCC is also capable 
of local loopback. 
In this mode, 


TxO or RxO is just like Auto Echo mode. However, 
in Local 


Loopback 
mode 
the internal 
transmit 
data 
is tied to the 


internal 
receive 
data 
and 
RxO is ignored 
(except 
to be 


echoed 
out through 
TxO). The /CTS and /OCO inputs are 


also ignored 
as transmit 
and receive 
enables. 
However, 
transitions 
on these inputs can still cause interrupts. 
Local 


Loopback 
works in Asynchronous, 
Synchronous 
and SOLC 


modes 
with NRZ, NRZI or FM coding 
of the data stream. 


SOLe 
FIFO Frame Status 
FIFO Enhancement 


The 
SCC's 
ability 
to receive 
high 
speed 
back-to-back 


SOLC frames 
is maximized 
by a 10- deep 
by 19-bit wide 


status 
FIFO. When 
enabled 
(through 
WR15, 
bit 02), 
it 


provides 
the OMA the ability 
to continue 
to transfer 
data 


into memory 
so that the CPU can examine 
the message 
later. For each 
SOLC frame, 
a 14-bit 
byte count 
and 
5 


status/error 
bits are stored. The byte count and status bits 


are accessed 
through 
Read 
Registers 
6 and 
7. Read 
Registers 
6 and 7 are only accessible 
when the SOLC FIFO 


is enabled. 
The 1Ox19 status FIFO is separate 
from the 3- 


byte receive 
data FIFO. 


When 
the enhancement 
is enabled, 
the status 
in read 


register 
1 (RR1) and byte count 
for the SOLC frame 
are 


stored 
in the 10 x 19 bit status FIFO. This allows the OMA 


controller 
to transfer 
the next frame into memory while the 


CPU verifies 
that the message 
was properly 
received. 


Summarizing 
the operation; 
data is received, 
assembled, 
and loaded 
into the eight 
byte FIFO before 
being 
trans- 


ferred 
to memory 
by the OMA controller. 
When a flag is 
received 
at the end of an SOLC frame, the frame byte count 


from the 14-bit counter 
and five status bits are loaded 
into 


the 
status 
FIFO for verification 
by the 
CPU. 
The 
CRC 


checker 
is automatically 
reset in preparation 
for the next 
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frame which can begin immediately. 
Since the byte count 


and status are saved for each frame, the message 
integrity 


is verified 
at a later time. Status information 
for up to 10 


frames 
is stored 
before a status FIFO overrun 
can occur. 


If a frame 
is terminated 
with an ABORT, 
the byte count 
is 


loaded to the status FIFO and the counter 
reset for the next 


frame. 


FIFO Detail 
For a better understanding 
of details of the FIFO operation, 


refer to the block 
diagram 
in Figure 
15. 


Enable/Disable 
This FIFO is implemented 
so that it is enabled 
when WR 15, 


bit 02, 
is set and the SCC is in the SOLC/HOLC 
mode. 
Otherwise, 
the status 
register 
contents 
bypass 
the FIFO 


and go directly 
to the bus interface 
(the FIFO pointer 
logic 


is reset 
either 
when 
disabled 
or through 
a channel 
or 


power-on 
reset). 
When 
the FIFO mode 
is disabled, 
the 


SCC is completely 
downward 
compatible 
with the NMOS 
2 


Z8530. The FIFO mode is disabled 
on power-up 
(WR15 02 


is set to 0 on reset). The effects of backward 
compatibility 


on the register 
set are that RR4 is an image of RRO, RR5 is 


an image of RR1, RR6 is an image 
of RR2 and RR7 is an 


image of RR3. For the details of the added 
registers, 
refer 


to Figure 
18. The 
status 
of the 
FIFO 
Enable 
signal 
is 


obtained 
by reading 
RR15, bit 02. If the FIFO is enabled, 


the bit will be set to 1; otherwise, 
it will be reset. 


Read Operation 
When WR 15 bit 02 is set and the FIFO is not empty, the next 
read to status register 
RR1 or the additional 
registers 
RR7 


and RR6, are from the FIFO. Reading 
status register 
RR1 


causes 
one location 
of the FIFO to be emptied, 
so status 


is read after reading 
the byte count, otherwise 
the count is 


incorrect. 
Before the FIFO underflows, 
it is disabled. 
In this 


case, 
the multiplexer 
is switched 
to allow status 
to read 


directly 
from the status register 
and reads from RR7 and 


RR6 contain 
bits that are undefined. 
Bit 06 of RR7 (FIFO 


Oata Available) 
is used 
to determine 
if status 
data 
is 
coming 
from the FIFO or directly 
from the status register, 


since it is set to 1 whenever 
the FIFO is not empty. 


Since not all status bits are stored in the FIFO, the All Sent, 
Parity, and EOF bits bypass 
the FIFO. The status bits sent 


through 
the FIFO are Residue 
Bits (3), Overrun, 
and CRC 


Error. 
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SCC Status Reg 
RR1 
Residue Bits(3) 
Overrun, CRC Error 


Reset on Flag Detect 


Increment on Byte Detection 


Enable Count in SDLC 


End of Frame Signal 


Status Read Comp 


FIFO Array 
10 Deep by 19 Bits Wide 
Tail Pointer 
4-Bit Counter 


Head Pointer 
4-Bit Counter 


4-Bit Comparator 


Over 
Equal 


6 Bits 
Bit 7 
Bit 6 
Bits 5-0 
RR6 
FIR1 


Interface 
to see 
RR7 D5-DO + RR6 D7 - DO 
Byte Counter Contains 14 bits 
for a 16 KByte maximum count. 


WR(15) Bit2 
Set Enables 
Status FIFO 


RR7 D6 
FIFO Data available status bit Status Bit set to 1 
When reading from FIFO. 


RR7 D7 
FIFO Overflow Status Bit 
MSB pf RR(7) is set on Status FIFO overflow 


In SDLC Mode the following definitions apply. 


- All Sent bypasses MUX and equals contents of SCC Status Register. 
- Parity Bits bypasses MUX and does the same. 
- EOF is set to 1 whenever reading from the FIFO. 


The sequence for proper operation of the byte count and 
FIFO logic is to read the registers in the following order: 
RR7, RR6, and RR1 (reading RR6 is optional). Additional 
logic prevents the FIFO from being emptied by multiple 
reads from RR1. The read from RR7 atches the FIFO 
empty/full status bit (06) and steers the status multiplexer 
to read from the SCC megacell instead of the status FIFO 
(since the status FIFOis empty). The read from RR1allows 
an entry to be read from the FIFO (if the FIFOwas empty, 
logic was added to prevent a FIFO underflow condition). 


Don1 Load 
Counter 
On 
1st Flag 
Reset Byte 
Counter 
Here 


Z80C301Z85C30 
SERIAL 
COMMUNICATION 
CONTROLlER 


Write Operation 
When the end of an SDLC frame (EOF) has been received 
and the FIFO is enabled, the contents of the status and 
byte-count registers are loaded into the FIFO. The EOF 
signal is used to increment the FIFO. Ifthe FIFOoverflows, 
the RR7 bit 07 (FIFO Overflow) is set to indicate the 
overflow. This bit and the FIFO control logic is reset by 
disabling and re-enabling the FIFO control bit (WR15 bit 
02). For details of FIFO control timing during an SDLC 
frame, refer to Figure 16. 


Reset 
Reset 
Byte Counter 
Byte Counter 
Load Counter 
Into FIFO and 
Increment 
PTR 


Reset 
Byte Counter 
Load Counter 
Into FI FO And 
Increment 
PTR 


The SCC contains write registers in each channel that are 
programmed by the system separately to configure the 
functional personality of the channels. 


In the SCC, the data registers are directly addressed by 
selecting a High on the D//C pin. With all other registers 
(except WROand RRO),programming the write registers 
requires two write operations and readirg the read regis- 
ters requires both a write and a read operation. The first 
write is to WROand contains three bits that point to the 
selected register. The second write is t'"le actual control 
word for the selected register, and if the second operation 
is read, the selected read register is accessed. All of the 
SCC registers, including the data registers, may be ac- 
cessed in this fashion. The pointer bits are automatically 
cleared after the read or write operation so that WRO(or 
RRO)is addressed again. 


All SCC registers are directly addressable. How the SCC 
decodes the address placed on the address/data bus at 
the beginning of a Read or Write cycle is controlled by a 
command issued in WROB. In the Shift Right mode the 


channel select NB is taken from ADOand the state of AD5 
is ignored. In the Shift Left mode the channel select AlB is 
taken from AD5 and the state of ADOis ignored. AD7 and 
AD6 are always ignored as address bits and the register 
address itself occupies AD4-AD1. 


Z85C301Z80C30 
Setup 
Initialization. 
The system program first issues a series of 


commands to initialize the basic mode of operation. This is 
followed by other commands to qualify conditions within 
the selected mode. For example, in the Asynchronous 
mode, character length, clock rate, number of stop bits, 
and even or odd parity should be set first. Then the 
interrupt mode isset, and finally, the receiver and transmit- 
ter are enabled. 


Write Registers. 
The SCC contains 15 write registers for 
the 80C30, while there are 16 for the 85C30 (one more 
additional write register if counting the transmit buffer) in 
each channel. These write registers are programmed 
separately to configure the functional 'personality' of the 
channels. There are two registers (WR2 and WR9) shared 
by the two channels that are accessed through either of 
them. WR2contains the interrupt vector for both channels, 
while WR9 contains the interrupt control bits and reset 
commands. Figure 17 shows the format of each write 
register. 


Write Register 0 (non-multiplexed 
bus mode) 


~ 
I I I 


0 
0 
0 
Register 0 
0 
0 
1 
Register 
1 
0 
1 
0 
Register 2 
0 
1 
1 
Register 3 
1 
0 
0 
Register 4 
1 
0 
1 
Register 5 
1 
1 
0 
Register 6 
1 
1 
1 
Register 7 
0 
0 
0 ~~"} 


0 
0 
1 
Register 
9 
0 
1 
0 
Register 
10 
0 
1 
1 
Register 
11 
• 
1 
0 
0 
Register 
12 
1 
0 
1 
Register 
13 
1 
1 
0 
Register 
14 
1 
1 
1 
Register 
15 


0 
0 
0 
Null Code 
0 
0 
1 
Point High 
0 
1 
0 
Reset ExVStatus Interrupts 
0 
1 
1 
Send Abort (SDLC) 
1 
0 
0 
Enable Int on Next Ax Character 


1 
0 
1 
Reset Tx Int Pending 
1 
1 
0 
Error Reset 
1 
1 
1 
Reset Highest IUS 


0 
0 
Null Code 
0 
1 
Reset Ax CRC Checker 
1 
0 
Reset Tx CRC Generator 
1 
1 
Reset Tx UnderrunlEOM 
Latch 


Write Register 0 (multiplexed 
bus mode) 


~ 


I I 
o 
0 
Null Coda 
o 
1 
Null Coda 
1 
0 
Select Shift Left Mode 
1 
1 
Select Shift Right Mode 


o 
0 
o 
1 
1 
0 
1 
1 


o 
0 
0 
Null Code 
o 
0 
1 
Null Code 
o 
1 
0 
Reset EXVStatus Interrupts 
o 
1 
1 
Send Abort 
1 
0 
0 
Enable Int on Next Rx Cnaracter 
1 
0 
1 
Reset Tx Int Pending 
1 
1 
0 
Error Reset 
1 
1 
1 
Reset Highest IUS 


Null Code 
Reset Rx CRC Checker 
Reset Tx CRC Generator 
Reset Tx UnderrunlEOM 
Latch 


Write Register 
1 


~ 


~ 
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Ext Int Enable 


Tx Int Enable 


Parity is Special Condition 


o 
0 
Rx Int Disable 


o 
1 
Rx Int On First Character 
or Special Condition 


1 
Oint 
On All Rx Characters 
or Special Condition 


1 
1 
Rx Int On Special Condition 
Only 


Write Register 2 


~ 


~~ 


V4 


V5 


V6 


V7 


Wrne Register 3 


~ 


~ 


o 
0 
Rx 5 Bits/Character 
o 
1 
Rx 7 BitS/Character 
1 
0 
Rx 6 Bits/Character 
1 
1 
Rx 8 Bits/Character 


NlAIT/DMA 
Request 
Function 


WAITIDMA 
Request 
Enable 


Rx Enable 


Sync Character 
Load Inhibit 


Address Search Mode (SDLe) 


Rx CRC Enable 


Enter Hunt Mode 


Auto Enables 
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Write Register 4 


~ 


~ 


Write Register 5 


~ 


~ 


Parity Enable 


Parity EVENlIOOO 


a 
a 
Sync Modes Enable 


a 
1 
1 Stop BiVCharacter 
1 
a 
1 1/2 Stop Bits/Character 
1 
1 
2 Stop Bits/Character 


8-Bit Sync Character 
16-Bit Sync Character 
SOLC Mode (01111110 
Flag) 


External Sync Mode 


a 
a 
Tx 5 Bits(Or Less)/Character 
a 
1 
Tx 7 Bits/Character 
1 
a 
Tx 6 Bits/Character 
1 
1 
Tx 8 Bits/Character 


a 
x 1 Clock Mode 
a 
X16 Clock Mode 
1 
X32 Clock Mode 


1 
X64 Clock Mode 


Tx CRC Enable 


RTS 


/SOLC/CRC-16 


Tx Enable 


Send Break 
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Write Register 6 


~ 


r r~)l~~ 


Sync7 
Sync6 
Sync5 
Sync4 
Sync3 
Sync2 
Sync1 
SyncO 
Syn.,1 
SyncO 
Sync5 
Syn<:4 
Sync3 
Sync2 
Sync1 
SyncO 
Syn.,7 
Sync6 
Sync5 
Sync4 
Sync3 
Sync2 
Sync1 
SyncO 
Sync3 
Sync2 
Sync1 
SyncO 
1 
1 
1 
1 
AOFI7 
AOR6 
AOR5 
AOR4 
AOR3 
AOR2 
AOR1 
AORO 
AOFI7 
AOR6 
AOR5 
AOR4 
x 


Monosync, 
8 Bits 
Monosync, 
6 Bits 
Bisync, 
16 Bits 
Bisync, 
12 Bits 
SOLC 
SOLC (Address 
Range) 


Write Register 7 


~ 


r r~)l~~ 


Sync7 
Sync5 
Sync15 
Sync11 
o 


SynCS 
Sync4 
Sync14 
Sync10 
1 


Sync5 
Sync3 
Sync13 
Sync9 
1 


Sync4 
Sync2 
Sync12 
SynCS 
1 


Sync3 
Sync1 
Sync11 
Sync7 
1 


Sync2 
SyncO 
Sync10 
SynCS 
1 


Sync1 
x 
Sync9 
SynCS 
1 


SyncO 
x 
SynCS 
Sync4 
o 


Monosync, 
8 Bits 
Monosync, 
6 Bits 
Bisync, 16 Brts 
Bisync, 12 Brts 
SOLC 


WR 7' Prime 
(85C30 only) 


~ 


~ 


AutoTx 
Flag 


Auto EOM Reset 


Auto IATS Deactivation 


Force TxO High 


IDTRl/REQ 
Fast Mode 


Complete 
CRC Reception 


Extended 
Read Enable 


Reserved 
(Program 
as 0) 


Write Register 9 


~ 


~ 


o 
0 
No Reset 
o 
1 
Channel Reset B 


1 
0 
Channel 
Reset A 
1 
1 
Force Hardware Reset 


Write Register 
10 


~ 


~ 


o 
0 
NRZ 


o 
1 
NRZI 
1 
0 
FM1 (Transition 
= 1) 


1 
1 
FMO (Transition = 0) 


Write Register 
11 


~ 
I I 


VIS 


NV 


OLC 


MIE 


Status Hghl/Status 
Low 


Software INTACK Enable 


6-BiV/8-Bit Sync 


Loop 
Wode 


AborV/Flag 
On Underrun 


Mar1<llF ag Idle 


Go Active On Poll 


o 
0 
fTRxC Out = Xt,,1 Output 
o 
1 
fTRxC Out = Transmit 
Clock 
1 
0 
fTRxC Out = BR Generator 
Output 
1 
1 
fTRxC Out = OPLL Output 


fTRxC on 


o 
0 
Transmit 
Clock = IRTxC Pin 


o 
1 
Transmit 
Clock = fTRxC 
Pin 


1 
0 
Transmit 
Clock = BR Generator 
Output 


1 
1 
Transmit 
Clock = OPLL Output 


o 
0 
Receive Clock = IRTxC Pin 


o 
1 
Receive Clock = fTRxC Pin 


1 
0 
Receive Clock = BR Generator 
Output 


1 
1 
Receive Clock = OPLL Output 
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Write Register 12 


~ 


~ 


TCO 


TC1 


TC2 


TC3 
Lower Byte of 


TC4 
Time Constant 


TC5 


TC6 


TC7 


Write Register 
13 


~ 


~ 


TC8 


TC9 


TC10 
II 


TC11 
Upper Byte of 


TC12 
Time Constant 


TC13 


TC14 


TC15 


Write Register 14 


~ 


~ 


BR Generator 
Enable 


BR Generator 
Source 


IOTA/Request 
Function 


Auto Echo 


Local Loopback 


0 
0 
0 
Null Command 
0 
0 
1 
Enter Search Mode 
0 
1 
0 
Reset Missing Clock 
0 
1 
1 
Disable OPLL 
1 
0 
0 
Set Source = BR Generator 
1 
0 
1 
Set Source = IRTxC 
1 
1 
0 
Set FM Mode 
1 
1 
1 
Set NAZI Mode 


Write Register 
15 


~ 


~ 


0 


Zero Count IE 


SOLC FIFO Enable 


OCOIE 


SynclHunt 
IE 


CTSIE 


Tx UnderrunlEOM 
IE 


Break/Abort 
IE 
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PROGRAMMING 
(Continued) 


Read Registers. The SCC 
contains 
ten 
read 
registers 


(eleven, 
counting 
the receive 
buffer (RR8) in each chan- 


nel). Four of these may be read to obtain status information 
(RRO, RR1, RR1O, and RR15). Two registers 
(RR12 and 


RR13) 
are read 
to learn 
the 
baud 
rate 
generator 
time 


constant. 
RR2 contains 
either 
the 
unmodified 
interrupt 


Read Register 0 


~ 


~ 


I 
I 
L_== 
Rx Character 
Available 
E 
Zero Count 


Tx Buffer Empty 


OCO 


SynclHunt 
1-__________ 
CTS 


- 
Tx Underrun/EOM 


- 
Break! Abort 


Read Register 1 


~ 


~ 


All Sent 


Residue Code 2 


Residue Code 1 


Residue Code 0 


Parity Error 


••.•• --------.- 
Rx Overrun 
Error 


- 
CRClFraming 
Error 


- 
End of Frame (SOLC) 


Read Register 2 


~ 


~~~ 
L-________ 
V4 


• 
V5 


- 
V6 


- 
V7 
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vector 
(Channel 
A) or the vector 
modified 
by status infor- 
mation 
(Channel 
B). RR3 contains 
the Interrupt 
Pending 


(IP) bits (Channel 
Aonly-, 
Figure18). 
RR6 and RR7 contain 


the information 
in the SOLC Frame Status FIFO, but is only 


read when WR15 02 is set (Figure 
15). 


Read Register 3 


~ 


~ 


Channel B ExVStatus 
IP } 


Channel B Tx IP 


Channel 
B Rx IP 
• 


Channel 
A ExVStatus 
IP 


Channel A Tx IP 


Channel A Rx IP 
o 


o 


Read Register 10 


~ 
~r~ 


Read Register 12 


~ 


~ 


Loop Sending 


o 


Two Clocks 
Missing 


One Clock Missing 


Read Register 13 


~ 


~ 


Tca 


TC9 


TC10 


TCll 


TC12 


TC1S 


TC14 


TC15 
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Read Register 15 


~ 
I ~ 
:,o000." 


~DCDIE 


SyncIHunt 
IE 


CTSIE 


Tx UnderrunJEOM 
IE 


Break/Abort 
IE 


The SCC generates 
internal 
control 
signals 
from the NVR 


and /RO that are related 
to PCLK. 
Since 
PCLK 
has no 
phase relationship 
with NVR and /RO, the circuitry 
gener- 


ating the internal 
control 
signals 
provides 
time for meta- 
stable conditions 
to disappear. 
This gives rise to a recov- 


ery time related 
to PCLK, The recovery 
time applies 
only 
between 
bus transactions 
involving 
the SCC. The recovery 


time required 
for proper 
operation 
is specified 
from the 


falling edge of NVR or /RO in the first transaction 
involving 
the SCC to the falling 
edge 
of NVR or /liO 
in the second 


transaction 
involving 
the SCC. This time must be at least 3 


PCLKs 
regardless 
of which 
register 
or channel 
is being 
accessed. 
II 


Read Cycle Timing 
Figure 
19 illustrates 
Read cycle 
timing. 
Addresses 
on AI/ 


Band 
O//C and the status on /INTACK 
must remain stable 
throughout 
the cycle. 
If ICE falls after /RO falls, or if it rises 
before /RO rises, the effective 
/RO is shortened. 


______>C, 
A_dd_r_6_SS_V_a_l_id 
X.. _ 


IINTACK J 
\_- 


ICE 
~ 
/ 


IRD 
\ 
/ 
-------------- .... 
(.. 
x 
Data Valid 
) ••-------- 
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PROGRAMMING 
(Continued) 


Write Cycle Timing 
Figure 20 illustrates 
Write cycle timing. Addresses 
on NIB 


and DIIC and the status on IINTACK 
must remain 
stable 


throughout 
the cycle. 
If ICE falls aftm /WR falls. or if it rises 


Z80C301Z85C30 
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before /WR rises, the effective 
/WR is shortened. 
Data must 


be valid before the falling 
edge of /WR. 


______ 
,,)( 
.•• 
A_d_d_re_s_s_V_a_lid 
X... _ 


IINTACK J 
\_- 


ICE 
\ 
/ 


N.JR 
\ 
/ 


-------.---- 
...<... 
D_at_a_V_a_lid 
).------- 


\--.--JJ-------/ 
-----'--JJ--- 
------ 
, 
1 


Interrupt 
Acknowledge 
Cycle Timing 


Figure 21 illustrates 
Interrupt 
Acknowledge 
cycle 
timing. 


Between 
the time IINTACK 
goes Low and the falling edge 


of IRD. the internal and externallEI/IEO 
daisy chains settle. 
If there is an interrupt 
pending 
in the SCC and lEI is High 


when IRD falls, the Acknowledge 
cycle 
is intended 
for the 


SCC. 
In this 
case, 
the 
SCC 
may 
be 
programmed 
to 


respond 
to IRD Low by placing 
its interrupt 
vector 
on 07- 


DO. It then sets the appropriate 
Interrupt-Under-Service 


latch internally. 
If the external daisy chain is not used. then 


AC parameter 
#38 is required 
to settle the interrupt 
priority 


daisy chain internal to the SCC. If the external 
daisy chain 
is used, the user should follow the equation 
in AC Charac- 


teristics, 
Note 5 of the Read/Write 
Timing Table for calcu- 
lating the required 
daisy-chain 
settle time. 


--------'---1,..'------e( 
x 
Vector 
).------- 
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Z80C30 Timing 


The SCC generates 
internal 
control 
signals 
from IAS and 


IDS that are related 
to PCLK. Since PCLK has no phase 


relationship 
with IAS and IDS, the circuitry 
generating 


these internal 
control 
signals 
must provide 
time for meta- 


stable conditions 
to disappear. 
This gives rise to a recov- 


ery time related 
to PCLK. The recovery 
time applies 
only 
between 
bus transactions 
involving 
the SCC. The recovery 


time required 
for proper 
operation 
is specified 
from the 


falling edge of IDS in the first transaction 
involving 
the SCC 


to the falling edge of IDS in the second 
transaction 
involv- 


ing the SCC. 


Z80C301Z85C30 
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Read Cycle Timing 
Figure 
22 i1rustrates Read cycle 
timing. 
The address 
on 


AD7-ADO 
and the state of ICSO and IINTACK 
are latched 


by the rising edge of IAS. R/fW must be High to indicate 
a 


Read cycle. 
CS1 must also be High for the Read cycle 
to 
occur. 
The data bus drivers 
in the SCC are then enabled 


while IDS is Low. 


/AS~ 


,/ 
II 
_/ 
'\_---------- 
____x Address )~------oL(,, 
X 
Data Valid }- 


__ I 
__ I 
\_--_/ 
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Write Cycle Timing 
Figure 
23 illustrates 
Write cycle 
timing. 
The address 
on 


A07-AOO 
and the state of ICSO and IINTACK 
are latched 


by the rising edge of IAS. R//W mlJst be Low to indicate 
a 


Write cycle. CS1 must be High for the Write cycle to occur. 
IDS Low strobes 
the data into the SCC. 


IAS \ 
/ 


ICSO 
\ 
I 


IINTACK 
7 
\ 


AD7-ADO 
>G~ 
Data 
>C 


R/NJ 
~ 
r 


CS1 
7 
~ 


IDS 
\ 
I 


Interrupt 
Acknowledge 
Cycle Timing 


Figure 24 illustrates 
Interrupt 
Acknowledge 
cycle 
timing. 


The address 
on A07-AOO 
and 
the 
state 
of ICSO and 


IINTACK 
are latched 
by the rising edge of IAS. However, 
if IINTACK 
is Low, the address 
and ICSO are ignored. 
The 


state of the R//W and CS1 are also i9nored 
for the duration 


of the Interrupt 
Acknowledge 
cycle. 
Between 
the rising 


edge 
of IAS and the falling 
edge 
of IDS, the internal 
and 


external 
IEI/IEO daisy chains 
settle. If there is an interrupt 


pending 
in the SCC, and 
lEI is High when IDS falls, the 


Acknowledge 
cycle was intended 
forthe 
SCC. In this case, 


the SCC is programmed 
to respond 
to RO Low by placing 


its interrupt 
vector 
on 07-00 
and then 
internally 
set the 


appropriate 
Interrupt-Under-Service 
latch. 
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$J 
IAS 


ICSO 
X 
(lgnOred~ 
;: 


IINTACK 
\ 
/ 
;: 


AD7-ADO 
X 
(lgnOred~ 
H ex 
Vector >- 


$ 
IDS 
II 
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ABSOLUTE MAXIMUM RATINGS 


Vcc Supply 
Voltage 
range 
, 
-Q.3V to +7.0V 


Voltages 
on all pins 
with respect 
to GND 
-3V to Vcc+0.3V 


TA Operating 
Ambient 
Temperature 
See Ordering 
Information 


Storage 
Temperature 
-65°C 
to +150°C 


Z80C301Z85C30 
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Stresses 
greater 
than those 
listed 
under 
Absolute 
Maxi- 


mum Ratings 
may cause 
permanent 
damage 
to the de- 
vice. This is a stress rating only; operation 
of the device 
at 


any condition 
above 
those 
indicated 
in the operational 


sections 
of these specifications 
is not implied. 
Exposure 
to 


absolute 
maximum 
rating conditions 
for extended 
periods 


may affect device 
reliability. 


The DC Characteristics 
and capacitance 
sections 
below 
apply 
for the following 
standard 
test conditions, 
unless 


otherwise 
noted. 
All voltages 
are! referenced 
to GND. 
Positive current 
flows into the referenced 
pin. 


• 
+4.50 V::; Vcc ::;+ 5.50 V 


• 
GND = OV 
• 
TA as specified 
in Ordering 
Information 


+5V 
+5V 


2.1 Kn 
2.2 K 


From Output 
Under Test 
From Output 


50 pFI 
':' 


Figure 25. 
Standard 
"rest Load 
Figure 26. 
Open-Drain 
Test Load 
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CAPACITANCE 


Input 
Capacitance 
Output 
Capacitance 
Bidirectional 
Capacitance 


Notes: 
f = 1 MHz, over specified temperature range. 
Unmeasured pins returned to Ground. 


Unmeasured 
Pins 


Returned 
to Ground 


MISCELLANEOUS 
Gate Count 6800 


DC CHARACTERISTICS 
Z80C30/Z85C30 


Symbol 
Parameter 
Min 
Typ 
Max 
Unit 


V,H 
Input 
High 
Voltage 
2.2 
Vcc+0.3 
V 


V,L 
Input 
Low Voltage 
-0.3 
0.8 
V 
VOH1 
Output 
High 
Voltage 
2.4 
V 


VOH2 
Output 
High 
Voltage 
Vcc -0.8 
V 


VOL 
Output 
Low Voltage 
0.4 
V 


I'L 
Input 
Leakage 
±10.0 
~ 


10L 
Output 
Leakage 
±10.0 
~ 
Icc1 
Vcc Supply 
Current 
[2] 
7 
12 (10 MHz) 
mA 
9 
15(16.384 
MHz) 
mA 


Iccosc 
Crystal 
OSC 
Current 
[3] 
4 
mA 


II 


10H= -1.6 
mA 


10H= -250 
~ 
10L= +2.0 
mA 


0.4 V1N+ 2.4V 


0.4 VOUT+ 2.4V 


Vcc = 5V V1H= 4.8 V1L= 0 
Crystal 
Oscillator 
off 


Current 
for each 
OSC 


in addition 
to IcC1 


Notes: 
[1] Va; = 5V '10% unless otherwise specified, over specified temperature range. 
[2] Typicalla; was measured with oscillator off. 
[3] No Ice(OSC) max is specified due to dependency on external circuit and frequency of oscillation. 
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AC CHARACTERISTICS 
Z85C30 Read/Write Timing Diagrams 
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IINTACK 


ICE 


IRD 


07·00 
Read 
Active 


23 


25 
v 


NJR 


28 


07·00 
Write 


NJIIREQ 
Wait 


35 


NJ//REQ 
Request 


IDTR//REQ 
Request 


liNT 
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PCLK~ 


II 
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AC CHARACTERISTICS 
Z85C30 Read/Write Timing Table 


8.5 MHz 
10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


1 
TwPCI 
PCLK Low Width 
45 
2000 
40 
2000 
26 
2000 
2 
TwPCh 
PCLK High Width 
45 
2000 
40 
2000 
26 
2000 
3 
TIPC 
PCLK Fall Time 
10 
10 
5 
4 
TrPC 
PCLK Rise Time 
10 
10 
5 
5 
TcPC 
PCLK Cycle Time 
118 
4000 
100 
4000 
61 
4000 


6 
TsA(WR) 
Address to I'NR Fall Setup Time 
66 
50 
35 


7 
ThA(WR) 
Address to I'NR Rise Hold Time 
0 
0 
0 


8 
TsA(RD) 
Address to IRD Fall Setup Time 
66 
50 
35 


9 
ThA(RD) 
Address to IRD Rise Hold Time 
0 
0 
0 


10 
TsIA(PC) 
IINTACK to PCLK Rise Setup Time 
20 
20 
15 


11 
TsIAi(WR) 
IINTACK to I'NR Fall Setup Time 
140 
120 
70 
[1] 
12 
ThIA(WR) 
IINTACK to I'NR Rise Hold Time 
0 
0 
0 


13 
TsIAi(RD) 
IINTACK to IRD Fall Setup Time 
140 
120 
70 
[1] 
14 
ThIA(RD) 
IINTACK to IRD Rise Hold Time 
0 
0 
0 


15 
ThIA(PC) 
IINTACK to PCLK Rise Hold Time 
38 
30 
15 


16 
TsCEI(WR) 
ICE Low to I'NR Fall Setup Time 
0 
0 
0 
17 
ThCE(WR) 
ICE to I'NR Rise Hold Time 
0 
0 
0 


18 
TsCEh(WR) 
ICE High to I'NR Fall Setup Time 
58 
50 
30 
19 
TsCEI(RD) 
ICE Low to fRO Fall Setup Time 
0 
0 
0 
[1] 
20 
ThCE(RD) 
ICE to IRD Rise Hold Time 
0 
0 
0 
[1] 


21 
TsCEh(RD) 
ICE High to IRD Fall Setup Time 
58 
50 
30 
[1] 
22 
TwRDI 
IRD Low Width 
145 
125 
70 
[1] 


23 
TdRD(DRA) 
fRO Fall to Read Data Active Delay 
0 
0 
0 
24 
TdRDr(DR) 
fRO Rise to Data Not Valid Delay 
0 
0 
0 
25 
TdRDI(DR) 
fRO Fall to Read Data Valid Delay 
135 
120 
70 
26 
TdRD(DRz) 
fRO Rise to Read Data Float Delay 
38 
35 
30 
27 
TdA(DR) 
Addr to Read Data Valid Delay 
210 
160 
100 
28 
TwWRI 
I'NR Low Width 
145 
125 
75 


29 
TdWR(DW) 
I'NR Fall to Write Data Valid Delay 
35 
35 
20 
30 
ThDW(WR) 
Write Data to I'NR Rise Hold Time 
0 
0 
0 
31 
TdWR(W) 
I'NR Fall to Wait Valid Delay 
168 
100 
50 
[4] 
32 
TdRD(W) 
fRO Fall to Wait Valid Delay 
168 
100 
50 
[4] 
33 
TdWRI(REQ) 
I'NR Fall to I'NlfREQ 
Not Valid Delay 
168 
120 
70 
34 
TdRDf(REQ) 
fRO Fall to I'NlfREQ 
Not Valid Delay 
168 
120 
70 
[6] 


Z80C3OJZ85C30 


SERIAL 
COMMUNICA nON 
CONTROLLER 


8.5 MHz 
10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


35a 
TdWRr(REQ) 
NJR Fall 10/DTR//REQ No! Valid 
4TcPc 
4TcPc 
4TcPc 
35b 
TdWRr(REQ) 
NJR Fall 10/DTR//REQ No! Valid 
168 
100 
70 
[6] 


36 
TdRDr(REQ) 
/RD Rise 10/DTR//REQ Not Valid Delay 
NA 
NA 
NA 
37 
TdPC(INT) 
PCLK Fall 10/INT Valid Delay 
500 
320 
175 
38 
TdIAi(RD) 
/INTACK 10/RD Fall (Ack) Delay 
145 
90 
50 
[5] 
39 
TwRDA 
/RD (Acknowledge) Width 
145 
125 
75 


40 
TdRDA(DR) 
/RD Fall(Ack) to Read Dala Valid Delay 
135 
120 
70 
41 
TsIEI(RDA) 
lEI 10fRO Fall (Ack) Setup Time 
95 
80 
50 
42 
ThIEI(RDA) 
IEllo /RD Rise (Ack) Hold Time 
0 
0 
0 


43 
TdIEI(IEO) 
IEllo lED Delay Time 
95 
80 
45 
44 
TdPC(IEO) 
PCLK Rise to IEO Delay 
195 
175 
80 


45 
TdRDA(INT) 
/RD Fall to /INT Inactive Delay 
480 
320 
200 
[4] 
46 
TdRD(WRQ) 
/RD Rise to NJR Fall Delay for No Resel 
15 
15 
10 
47 
TdWRQ(RD) 
NJR Rise to /RD Fall Delay for No Resel 
15 
15 
10 
48 
TwRES 
NJR and /RD Low for Rese! 
145 
100 
75 
49a 
Trc 
Valid Access Recovery Time 
3.5TcPc 
3.5TcPc 
3.5TcPc 
[3] 
II 


49b 
Trci 
/RD or NJR Fall 10PC Fall Selup Time 
0 
0 
0 
[7] 


Notes: 


[1J Parameter does not apply to Interrupt Acknowledge 
transactions. 
[6J Parameter applies to enhanced 
Request mode only (WR7' 04=1) 


[3] 
Parameter applies only between transactions 
involving the Z85C30 
[7J This specification 
is only applicable 
when Valid Access 
Recovery 
SL1480, if WR/RO falling edge is synchronized to PCLK falling edge, 
Time is less than 3.5 PCLK. 
then TrC=3TcPc. 


[4J Open-drain output, measured with open-drain 
test load. 


[5J Parameter is system dependent. 
For any see in the daisy chain, 


TdIAi(RO) must be greater than the sum ofTdPC(IEO) forthe highest 
priority 
device 
in the daisy chain. 
TsIEI(RDA) 
for the SCC and 
TdIEI(IEO) for each device separating 
them in the daisy chain. 
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CONTROLLER 


AC CHARACTERISTICS 
Z85C30 General Timing Table 


8.5 MHz 
10MHz 
16 MHz 


No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


1 
TdPC(REQ) 
/PCLK to W/REQ Valid 
250 
150 
80 


2 
TdPC(W) 
/PCLK to Wait Inactive 
350 
250 
180 


3 
TsRXC(PC) 
/RxC to /PCLK Setup Time 
N/A 
N/A 
N/A 
[1.4] 


4 
TsRXD(RXCr) 
RxD to /RxC Setup Time 
0 
0 
0 
[1] 


5 
ThRXD(RxCr) 
RxD to /RXC Hold Time 
150 
125 
50 
[1] 


6 
TsRXD(RXCf) 
RxD to /RXC Setup T me 
0 
0 
0 
[1,5] 
7 
ThRXD(RXCf) 
RXD to /RXC Hold Time 
150 
125 
50 
[1,5] 


8 
TsSY(RXC) 
/SYNC to /RxC Setup Time 
-200 
-150 
-100 
[1] 


9 
ThSY(RXC) 
/SYNC to/RXC Hold Time 
5TcPc 
5TcPc 
5TcPc 
[1] 
10 
TsTXC(PC) 
/TxC to /PCLK Setup Time 
N/A 
N/A 
N/A 
[2,8] 
11 
TdTXCf(TXD) 
/TxC to TxD Delay 
200 
150 
80 
[2] 
12 
TdTxCr(TXD) 
/TxC to TxD Delay 
200 
150 
80 
[2,5] 


13 
TdTXD(TRX) 
TxD to TRxC Delay 
200 
140 
80 
II 


14a 
TwRTXh 
RTxC High Width 
150 
120 
80 
[6] 
14b 
TwRTXh(E) 
/RTxC High Width 
50 
40 
15.6 
[9] 
15a 
TwRTXI 
TRxC Low Width 
150 
120 
80 
[6] 
15b 
TwRTXI(E) 
/RTxC Low Width 
50 
40 
15.6 
[9] 
16a 
TcRTX 
RTxC Cycle Time 
488 
400 
244 
[6,7] 


16b 
TcRTX(E) 
/RTxC Cycle Time 
125 
100 
31.25 
[9] 
17 
TcRTXX 
Crystal Osc. Period 
125 
1000 
100 
1000 
62 
1000 
[3] 


18 
TwTRXh 
/TRxC High Width 
150 
120 
180 
[6] 
19 
TwTRXI 
/TRxC Low Width 
150 
120 
80 
[6] 


20 
TcTRX 
/TRxC Cycle Time 
488 
400 
244 
[6,7] 


21 
TwEXT 
/DCD or /CTS Pulse Width 
200 
120 
70 
22 
TwSY 
/SYNC Pulse Width 
200 
120 
70 


Notes: 
[1] 
AxC is /RTxC or /TRxC, whichever 
is supplying 
the receive clock. 
[8] 
External PClK 
to /RTxC or /RTxC synchronization 
requirement 


eliminated for PClK 
divide-by-four 
operation. 


[2J 
TxC is /TRxC or /RTxC, whichever 
is supplying 
the transmit clock. 


/TRxC and /RTxC rise and fall times are identical to PClK. Reference 


[3) 
Both /RTxC and /SYNC have 30 pF capacitors 
to ground connected 
timing specs TfPC and TrPC. 


to them. 


Tx and Rx input clock slew rates should be kept to a maximum of 30 


[4J 
Synchronization 
of RxC to PClK 
is eliminated 
in divide 
by four 
nsec. All parameters 
related to input ClK 
edges should be refer- 
operation, 
enced at the point at which the transition begins or ends, whichever 
is worst case. 


[5J 
Parameter applies only to FM encoding/decoding. 


[9] 
ENHANCED FEATURE - /RTxC used as input to internal DPll 
only. 


[6] 
Parameter applies only for transmitter and receiver; DPlland 
baud 


rate generator 
timing 
requirements 
are ioentical 
to case PCLK 
requirements. 


[7] 
The maximum receive or transmit data rate is 1/4 PClK. 
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SERIAL 
COMMUNICA noN 
CONTROLlER 


AC CHARACTERISTICS 
Z85C30 System Timing Table 


8.5 MHz 
10 MHz 
16.384 
MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes· 


1 
TdRXC{REO) 
IRxC 
High to /WIIREO 
Valid 
8 
12 
8 
12 
8 
12 
[2,5] 
2 
TdRXC(W) 
IRxC 
High to Wait Inactive 
8 
14 
8 
14 
8 
14 
[1,2,5] 
3 
TdRdXC(SY) 
IRxC 
High to ISYNC Valid 
4 
7 
4 
7 
4 
7 
[2,5] 
4 
TsRXC(INT) 
IRxC 
High to INT Valid 
10 
16 
10 
16 
10 
16 
[1,2,5] 


5 
TdTXC(REO) 
ITxC 
Low to /WIIREO 
Valid 
5 
8 
5 
8 
5 
8 
[3,5] 
6 
TdTXC(W) 
ITxC 
Low to Wait Inactive 
5 
11 
5 
11 
5 
11 
[1,3,5] 
7 
TdTXC(DRO) 
ITxC 
Low to IDTRIIREO 
Valid 
4 
7 
4 
7 
4 
7 
[3,5] 
8 
TdTXC(INT) 
ITxC 
Low to liNT Valid 
6 
10 
6 
10 
6 
10 
[1,3,5] 


9a 
TdSY(INT) 
SYNC to INT Valid 
2 
6 
2 
6 
2 
6 
[1,5] 
9b 
TdSY(INT) 
SYNC to INT Valid 
2 
3 
2 
3 
2 
3 
[1 A,5] 


10 
TdEXT(INT) 
lOCO 
or ICTS 
to liNT Valid 
2 
6 
2 
6 
2 
6 
[1,5] 


Notes: 
[1] Open-drain 
output, measured with open-drain 
test load. 


[2] IRxC is IRTxC or /TRxC, whichever is supplying the receive clock. 
[3] /TxC is /TRxC or IRTxC, whichever 
is supplying 
the transmit clock. 
[4] 
Units equal to IAS. 
[5] 
Units equal to TcPc. 
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AC CHARACTERISTICS 
Z85C30 ReadlWrite Timing Table 


8.5 MHz 
10 MHz 
16 MHz 


No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


1 
TwPCI 
PCLK Low Width 
45 
2000 
40 
2000 
26 
2000 
2 
TwPCh 
PCLK High Width 
45 
2000 
40 
2000 
26 
2000 
3 
TIPC 
PCLK Fall Time 
10 
10 
5 
4 
TrPC 
PCLK Rise Time 
10 
10 
5 
5 
TcPC 
PCLK Cycle Time 
118 
4000 
100 
4000 
61 
4000 


6 
TsA(WR) 
Address to NJR Fall Setup Time 
66 
50 
35 


7 
ThA(WR) 
Address to NJR Rise HolIJ Time 
0 
0 
0 


8 
TsA(RO) 
Address to fRO Fall Setup Time 
66 
50 
35 


9 
ThA(RO) 
Address to fRO Rise Halo Time 
0 
0 
0 


10 
TsIA(PC) 
flNTACK to PCLK Rise Setup Time 
20 
20 
15 
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Z80C301Z85C30 


SERIAL 
COMMUNICA 110N CONTROLlER 


AC CHARACTERISTICS 
Z80C30 Read/Write Timing Table 


8 MHz 
10 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes· 


1 
TwAS 
IAS Low Width 
35 
30 
2 
TdDS(AS) 
IDS Rise to IAS Fall Delay 
15 
10 
[1] 
3 
TsCSO(AS) 
ICSO to IAS Rise Setup Time 
0 
0 
[1] 
4 
ThCSO(AS) 
ICSO to IAS Rise Hold Time 
30 
20 
[1] 


5 
TsCS1(DS) 
CS1 to IDS Fall Setup Time 
65 
50 
[1 ] 
6 
ThCS1(DS) 
CS1 to IDS Rise Hold Time 
30 
20 
[1 ] 
7 
TsIA(AS) 
IINTACK 
to IAS Rise Setup Time 
10 
10 
8 
ThIA(AS) 
IINTACK 
to IAS Rise Hold Time 
150 
125 


9 
TsRWR(DS) 
R//W (Read) 
to IDS Fall Setup Time 
65 
50 
10 
ThRW(DS) 
R//W to IDS Rise Hold Time 
0 
0 
11 
TsRWW(DS) 
R//W (Write) to IDS Fall Setup Time 
0 
0 
12 
TdAS(DS) 
IAS Rise to IDS Fall Delay 
30 
20 


13 
TwDSI 
IDS Low Width 
150 
125 
14 
TrC 
Valid Access 
Recovery 
Time 
4TcPC 
4TcPC 
[2] D 


15 
TsA(AS) 
Address 
to IAS Rise Setup Time 
10 
10 
[1] 
16 
ThA(AS) 
Address 
to IAS Rise Hold Time 
25 
20 
[1] 


17 
TsDW(DS) 
Write Data to IDS Fall Setup Time 
15 
10 
18 
ThDW(DS) 
Write Data to IDS Rise Hold Time 
0 
0 
19 
TdDS(DA) 
IDS Fall to Data Active 
Delay 
0 
0 
20 
TdDSr(DR) 
IDS Rise to Read Data Not Valid Delay 
0 
0 


21 
TdDSf(DR) 
IDS Fall to Read Data Valid Delay 
140 
120 
22 
TdAS(DR) 
IAS Rise to Read Data Valid Delay 
250 
190 
23 
TdDS(DRz) 
IDS Rise to Read Data Float Delay 
40 
35 
[3] 
24 
TdA(DR) 
Address 
Required 
Valid to Read Data Valid Delay 
260 
210 


25 
TdDS(W) 
IDS Fall to Wait Valid Delay 
170 
160 
[4] 
26 
TdDSf(REQ) 
IDS Fall to /WIIREQ Not Valid Delay 
170 
160 
27 
TdDSr(REQ) 
IDS Fall to IDTRIIREQ 
Not Valid Delay 
4TcPC 
4TcPC 
28 
TdAS(INT) 
IAS Rise to liNT Valid Delay 
500 
500 
[4] 


29 
TdAS(DSA) 
IAS Rise to IDS Fall (Acknowledge) 
Delay 
250 
225 
[5] 
30 
TwDSA 
IDS (Acknowledge) 
Low Width 
150 
125 
31 
TdDSA(DR) 
IDS Fall (Acknowledge) 
to Read Data Valid Delay 
140 
120 
32 
TsIEI(DSA) 
lEI to IDS Fall (Acknowledge) 
Setup Time 
80 
80 


33 
ThIEI(DSA) 
lEI to IDS Rise (Acknowledge) 
Hold Time 
0 
0 
34 
TdIEI(IEO) 
lEI to IEO Delay 
90 
90 
35 
TdAS(IEO) 
IAS Rise to IEO Delay 
200 
175 
[6] 
36 
TdDSA(INT) 
IDS Fall (Acknowledge) 
to liNT Inactive 
Delay 
450 
450 
[4] 


37 
TdDS(ASQ) 
IDS Rise to IAS Fall Delay for No Reset 
15 
15 
38 
TdASQ(DS) 
IAS Rise to IDS Fall Delay for No Reset 
20 
15 
39 
TwRES 
IAS and IDS Coincident 
Low for Reset 
150 
100 
[7] 
40 
TwPCI 
PCLK Low Width 
50 
1000 
40 
1000 
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Z80C30 ReadNVrite Timing Table (Continued) 


Z80C301Z85C30 
SERIAL 
COMMUNICA nON 
CONTROLLER 


No 
Symbol 
Parameter 


41 
TwPCh 
PCLK High Width 
42 
TcPC 
PCLK Cycle Time 
43 
TrPC 
PCLK Rise Time 


44 
TIPC 
PCLK Fall Time 


8 MHz 
10 MHz 


Min 
Max 
Min 
Max 
Notes • 


50 
1000 
40 
1000 


125 
2000 
100 
2000 


10 
10 


10 
10 


Notes: 
[1 J Parameter does not apply to interrupt Aclmowledge 
transactions. 


[2] Parameter applies only between transactions 
involving the SCC. 
[3] 
Float delay is defined as the time required for a ±0.5V change in the output with a maximum DC load and a minimum AC load. 
[4] Open-drain 
output, measured with open-drain test load. 
[5J Parameter is system dependent. 
For any Z-SCC in the daisy chain. TdAS(DSA) must be greater than the sum of TdAS(IEO) for the highest priority 
device in the daisy chain. TsIEI(DSA) for t1e Z-SCC, and TdIElf(IEO) for each device separating them in the daisy chain. 


[6J Parameter applies only to a Z-SCC pullin(J INT Low at the beginning of the Interrupt Acknowledge 
transaction. 
[7J Internal circuitry allows for the reset provided 
by the ZBto be recognized 
as a reset by the Z-SCC. All timing references assume 2.0V for a logic 
'1' and O.BVfor a logic '0'. 
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AC CHARACTERISTICS 
Z80C30 General Timing Table 


8MHz 


No 
Symbol 
Parameter 
Min 
Max 


1 
TdPC(REO) 
/PCLK 
Low to W/REO Valid 
250 


2 
TsPC(W) 
/PCLK 
Low to Wait Inactive 
350 


3 
TsRXC(PC) 
/RxC High to /PCLK High Setup Time 
NA 
NA 


4 
TsRXD(RXCr) 
RxD to /RxC High Setup Time 
0 


5 
ThRXD(RxCr) 
RxD to /RxC High Hold Time 
150 


6 
TsRXD(RXCf) 
RxD to /RxC Low Setup Time 
0 


7 
ThRXD(RXCf) 
RxD to /RxC Low Hold Time 
150 


8 
TsSY(RXC) 
SYNC to /RxC High Setup Time 
-200 


9 
ThSY(RXC) 
SYNC to /RxC High Hold Time 
5TcPc 


10 
TsTXC(PC) 
ITxC Low to /PCLK High Setup Time 
NA 


11 
TdTXCf(TXD) 
ITxC Low to TxD Delay 
190 


12 
TdTxCr(TXD) 
ITxC High to TxD Delay 
190 


13 
TdTXD(TRX) 
TxD to TRxC Delay 
200 


14 
TwRTXh 
RTxC High Width 
130 


15 
TwRTXI 
TRxC Low Width 
130 


16a 
TcRTX 
RTxC Cycle T me 
472 


16b 
TxRX (DPLL) 
DPLL Cycle T me Min 
59 


17 
TcRTXX 
Crystal 
Osc. Period 
118 
1000 


18 
TwTRXh 
TRxC High Width 
130 


19 
TwTRXI 
TRxC Low Width 
130 


20 
TcTRX 
TRxC Cycle Time 
472 


21 
TwEXT 
DCD or CTS Pulse Width 
200 


22 
TwSY 
SYNC Pulse Width 
200 


10 MHz 
Min 
Max 
Notes· 


200 
300 


NA 
NA 
[1,4] 


0 


125 
[1] 


0 
[1,5] 


125 
[1,5] 


-150 
[1 ] 


5TcPc 
[1 ] 


NA 
[2,4] 


150 
[2] 
150 
[2,5] 


140 


120 
[6] 


120 
[6] 


400 
[6,7] 


50 
[7,8] 


100 
1000 
[3] 


120 
[6] 


120 
[6] 


400 
[6,7] 


120 
120 


Notes: 
[1] RxC is /RTxC or fTRxC, whichever 
is supplying the receive clock. 
[2] TxC is fTRxC or /RTxC, whichever is supp ying the transmit clock. 
[3J Both /RTxC and /SYNC have 30 pf capacilOrs to ground connected 
to them. 
[4J Synchronization 
of RxC to PClK 
is eliminated in divide by four operation. 
[5J Parameter applies oniy to FM encoding/docoding. 
[6J Parameter applies only for transmitter and receiver; DPll 
and baud rate generator timing requirements 
are identical to case PClK requirements. 


[7] The maximum receive or transmit data ralll is 1/4 PClK. 
[8] Applies to DPll 
clock source only. Maximum data rate of 1/4 PClK still applies. DPll 
clock should have a 50% duty cycle. 
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Z80C30 System Timing Table 


Z80C301Z85C30 


SERIAL 
COMMUNICA noN 
CONTROLlfR 


8MHz 
10 MHz 


No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes 


1 
TdRXC(REO) 
/RxC High to NI//REO 
Valid 
8 
12 
8 
12 
[2,5] 
2 
TdRXC(W) 
/RxC High to Wait Inactive 
8 
14 
8 
14 
[1,2,5] 
3 
TdRdXC(SY) 
/RxC High to /SYNC Valid 
4 
7 
4 
7 
[2,5] 
4 
TdRXC(INT) 
/RxC High to INT Valid 
8 
12 
8 
12 
[1,2,5] 


2 
3 
2 
3 
[4,5] 


5 
TdTXC(REO) 
ITxC Low to NI//REO 
Valid 
5 
8 
5 
8 
[3,5] 
6 
TdTXC(W) 
ITxC Low to Wait Inactive 
5 
11 
5 
11 
[1,3,5] 
7 
TdTXC(DRO) 
ITxC Low to /DTR//REO 
Valid 
4 
7 
4 
7 
[3,5] 
8 
TdTXC(INT) 
ITxC Low to /INT Valid 
4 
6 
4 
6 
[1,3,5] 


2 
3 
2 
3 
[4,5] 


9a 
TdSY(INT) 
SYNC to INT Valid 
2 
6 
2 
6 
[1,5] 
9b 
TdSY(INT) 
SYNC to INT Valid 
2 
3 
2 
3 
[1,4,5] 
10 
TdEXT(INT) 
2 
3 
2 
3 
[1,4,5] 


Notes: 
[1] Open-drain 
output, measured with open-drain 
test load. 
[2) /AxC is IRTxC or /TRxC, whichever 
is supplying the receive clock. 


(3) /TxC is /TRxC or /ATxC, whichever 
is supplying 
the transmit clock. 


(4) Units equal to IAS. 
(5) Units equal to TcPc. 
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PACKAGE INFORMATION 


Z80C301Z85C30 
SERIAL 
COMMUNICA noN 
CONTROLLER 


SYHBOL 
HILLIMETER 
INCH 
HIN 
HAX 
HIN 
HAX 


AI 
0.51 
0.81 
.020 
.032 
A2 
3.25 
3.43 
.128 
.135 


B 
0.38 
0.53 
.015 
.021 
Bl 
1.02 
1.52 
.040 
.060 


C 
0:e3 
0.38 
.009 
.015 


D 
52.07 
52.58 
2.050 
2.070 
( 
15.24 
l5.7~ 
.600 
.620 


El 
13.59 
14.22 
.535 
.560 
II 
2.54 
TYP 
.100 
TYP 


.A 
15.4lj 
16.51 
.610 
.6SO 


L 
3.19 
3.Bl 
.125 
.ISO 


.01 
1.52 
1.91 
.060 
.075 
S 
1.52 
2.29 
.060 
.090 
II 


D 


DI 


~ 
6 
I 
40 


7 
i 


39 


I 
_._._.+._.-'- 
El 
E 
I 1JJ 
I 
17 
i 


NOTES' 


1. CONTROLLING 
DIMENSIONS 
' INCH 
2. LEADS 
ARE 
COPLAN,~R 
"'ITHIN 
.004 
IN. 


3. DIMENSION 
' ...MIL 
INCH 


SYMBOL 
MILLIME TE:R 
INCH 


MIN 
MAX 
MIN 
MAX 


A 
4.27 
4.57 
.168 
.180 


AI 
2.67 
2.92 
.105 
.115 


DIE 
17.40 
17.65 
.685 
.695 


DIIEI 
16.51 
16.66 
.650 
.656 


D2 
15.24 
16.00 
,600 
.630 
II 
1.27 
TYP 
,050 
TYP 
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ORDERING INFORMATION 


8MHz 
Z80C3008PSC 
Z80C3008VSC 
Z85C3008PSC/PEC 
Z85C3008VSCNEC 


Package 
P = Plastic DIP 
V = Plastic 
Leaded 
Chip Carrier 
D = Ceramic 
DIP 


Temperature 
E = -40°C 
to + 100°C 
S = 0° to +70°C 


Speeds 
8 = 8 MHz 
10= 
10MHz 


16 = 16 MHz 


Environmental 
C = Plastic 
Standard 


Example: 


Z 
80C30 
16 
P 
S 
C 


~ 


10 MHz 
Z80C:lO 1OPSC 
Z80C:l010VSC 
Z85C:l010PSC/PEC 
Z85C:l010VSCNEC 


Z80C301Z85C30 
5eRIAL 
COIuJNlCA 
T10N COHmou.ER 


16 MHz 
Z85C3016PSC 
Z85C3016VSC 


Enviro'1mental 
Flow 
lemperature 
Package 
Speed 
Product 
Number 
Zilog 
Prefix 


Introduction II 


Z8030/Z8530 Z-Bus® SCC 
Serial Communication 
Controller 


Z80C30/Z85C30 CMOS 
Serial Communication 
Controller 


Z80230 Z-Bus® ESCC 


Enhanced Serial Communication 
Controller 


Z85230 ESCCTM 
Enhanced Serial Communication 
Controller 


Z85233 EMSCCTM 
Enhanced Mono Serial Communication 
Controller 


II 


II 


II 
a 


~2iLnr; 


Z80230 
Z-BUSTM ESCCTMENHANCED SERIAL 
COMMUNICATION 
CONTROLLER 


FEATURES 
• 
Deeper 
Data FIFOs 
• 
New 
Programmable 
Features 
Added 
with 
Write 


- 4-Byte Transmit 
FIFO 
Register 
7' 


- 8-Byte 
Receive 
FIFO 
• 
Write Registers: 
WR3, WR4, WR5, and WR1 0 are Now 
• 
Programmable 
FIFO Interrupt 
Levels Provide Flexible 
Readable 


Interrupt 
Response 
• 
Read Register 
0 Latched 
During 
Access 
• 
Pin and 
Function 
Compatible 
to CMOS 
and 
NMOS 


Z80C30 
SCC 
• 
Software 
Interrupt 
Acknowledge 
Mode 


• 
Many Improvements 
to Support SDLC/HDLC 
Transfers: 
• 
DPLL Counter 
Output 
Available 
as Jitter-Free 
Clock 


Deactivation 
of /RTS Pin after Closing 
Flag 
Source 


Automatic 
Transmission 
of the Opening 
Flag 


Automatrc 
Reset of Tx Underrun/EOM 
Latch 
• 
/DTR//REQ 
Pin Deactivation 
Time Reduced 


Complete 
CRC Reception 
TxD Pin Automatically 
Forced 
High with NRZI 
• 
Two Independent 
Full-Duplex 
Channels, 
Each with a 


Encoding 
when Using Mark Idle. 
Crystal 
Oscillator, 
Baud 
Rate Generator, 
and Digital 


Receive 
FIFO Automatically 
Unlocked 
for 
Phase-Locked 
Loop. 


Special 
Receive 
Interrupts 
when Using the 
II 


SDLC Status FIFO. 
• 
Multi-Protocol 
Operation 
under 
Program 
Control 


Back-to-Back 
Frame Transmission 
Simplified 
• 
Asynchronous 
Mode with Five to Eight Bits, and One, 
• 
Easier Interface 
to Popular 
CPUs 
One-and-One-Half, 
or Two Stop Bits per Character; 


Programmable 
Clock 
Factor; 
Break 
Detection 
and 
• 
Fast Speeds: 
Generation; 
Parity, 
Overrun, 
and 
Framing 
Error 


- 
10.0 MHz for Data Rates up to 2.5 Mbit/sec. 
Detection. 


- 
16.384 MHz for Data Rates up to 4.096 Mbit/ 
sec. 
• 
Synchronous 
Mode with Internal or External Character 


Synchronization 
on 
One 
or 
Two 
Synchronous 
• 
Improved 
SDLC Frame Status FIFO 
Characters 
and CRC Generation 
and Checking 
with 


Programmable 
CRC Preset Values. 
• 
Low Power CMOS 


The Zilog 
Enhanced 
Serial 
Communications 
Controller, 
Z80230 
Z-Bus 
N 
ESCC, is a pin and software 
compatible 
CMOS member of the SCC family (The sce was introduced 
by Zilog in 1981.). The ESCC is a dual-channel, 
full-duplex 
datacommunications 
controller 
capable 
of supporting 
a 


wide 
range 
of popular 
protocols. 
The ESCC is built from 


Zilog's 
industry 
standard 
SCC core and is compatible 
with 


designs 
using Zilog's 
SCC to receive 
and transmit 
data. It 


has many 
improvements 
that 
significantly 
reduce 
CPU 


overhead. 
The addition 
of a 4-byte transmit 
FIFO and an 8- 


byte 
receive 
FIFO 
significantly 
reduces 
the 
overhead 


required 
to 
provide 
data 
to, 
and 
get 
data 
from, 
the 


transmitters 
and receivers. 


Z60230 
ESCC 


N 


The ESCC also has many 
features 
that improve 
packet 
handling 
in SOLC 
mode. 
The 
ESCC will 
automatically: 
transmit a flag before the data, reset the Tx Underrun/EOM 
latch, force the TxO pin High at the appropriate 
time when 


using 
NRZI 
encoding, 
deassert 
t'le 
/RTS 
pin after 
the 


closing 
flag, 
and 
better 
handle 
ABORTed 
frames 
when 


using the 10 x 19 status 
FIFO. The combination 
of these 


features 
along 
with the deeper 
data 
FIFOs significantly 


simplifies 
SOLC driver software. 


The CPU hardware interface has been simplified 
by relieving 


the databus 
setup 
time requirement 
and supporting 
the 


software 
generation 
of the interrupt 
acknowledge 
signal 


(lINTACK). 
These 
changes 
allow 
an interface 
with 
less 
external logic to many microprocessor 
families while main- 


taining compatibility 
with existing 
designs. 
I/O handling 
of 


the ESCC is improved 
over the sce with faster response 


of the /INT and /OTR//REQ 
pins. 


The many enhancements 
added 
to the ESCC permits 
a 


system design that increases 
overall system 
performance 


with better data handling 
and less interface 
logic (Figure 


1). 


Notes: 
All Signals with a preceding front slash, or, are active Low, e.g., 
B//W (WORD is active Low); IB/W (BYTE is active Low, only). 


Power 
Ground 
Vcc 
GND 


Z80230 
ESCC~ 


t t 


Channel A 
Exploded View 


Transmit 
Logic 


Transmit 
FIFO 
Transmit 
MUX 
4 Byte 


~ 


Data Encoding 
& CRC 
Generation 


Receive and Transmit 
Clock Multipexer 


Digital 
Baud Rate 
Crystal 
Phase-Locked 
Generator 
Oscillator 
Loop 
Amplifier 


Modem/Control 
Logic 


Receive 
Logic 


Ree. Status 
Ree. Data 
Receive MUX 
FIFO 8 Byte 
FIFO 8 Byte 


~ 
~ 
CRC Checker, 
Data Decode & 
SDLC Frame Status FIFO 
Sync Character 
10 x 19 
Detection 


~ 


ITRxCA 


IRTxCA 


ICTSA 


IDCDA 


ISYNCA 


IRTSA 


IDTRA//REQA 


II 


{ 


liNT. 


Interrupt 
IINTACK_ 
Control 
lEI_ 
t 
IEO 
• 


PCLK 
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PIN FUNCTIONS 


The following 
section 
describes 
the Z80230 
pin functions. 
Figures 
2 and 3 detail the pin assignments 
for the 40-pin 


DIP and 
44-pin 
PLCC 
packages. 
The Z80230 
ESCC is 


socket compatible 
with the Zilog Z8030 and Z80230 as the 


AD1 


AD3 


AD5 


AD? 


liNT 


IEO 


lEI 


IINTACK 


VCC 


IW/lREQA 


ISYNCA 


IRTxCA 


RxDA 


/TRxCA 


TxDA 


IDTRl/REQA 


IRTSA 


ICTSA 


IDCDA 


PCLK 


Z80230 
ESCC 


N 


pin electrical 
characteristics 
and pin assignments 
are the 
same. Any unused 
input pins should 
be pulled 
up to the 
+5V supply. 


ADO 


AD2 


AD4 


AD6 


IDS 


IAS 


RlNJ 


ICSO 


CS1 


GND 


NJIIREQB 


ISYNCB 


IRTxCB 


RxDB 


/TRxCB 


TxDB 


IDTRl/REQB 


RTSB 


ICTSB 


IDCDS 


~2il..CG 
Z80230 
ESCC 


N 


>- 
r- '" '" 
Ci 0'" 
.". 
to 
en en 
z 
0 
0 0 
00 
0 
0 
"" 
« « « « «« 
« « Q~ 


IEO C 
RlfW 


lEI C 
ICSO 


IINTACK 
C 
CS1 


VCC C 
N/C 


fWllREQA C 
GND 


ISYNCA 
C 
Z80230 
fWllREQB 


IRTxCA C 
ISYNCB 


RxDA C 
IRTxCB 


/TRxCA C 
RxDB 


TxDA C 
/TRxCB 


N/C C 
TxDB 


u « « « « ~ '" '" '" 
'" u 
Z o~ 
en 0 
0 
en 
en 0 z 
>- u u u >- 
>- 
UJ 
i:l!IE 
12 Q 
CL. 
Q 12 IE a: 
~ 
~ 
>- 
>- 
Q 
Q 


Figure 3. Z80230 PLCC Pin Assignments 


....-- 
AD7 
TxDA 
} 
Serial 
....-- 
ADS 
RxDA 
Data 
....-- 
ADS 
/TRxCA 
} 
Channel 
II 
....-- 
AD4 
IRTxCA 
Clocks 
AddresslData Bus 
....-- 
AD3 
ISYNCA 
CH-A 


AD2 
fWlIREQA 
Channel 


IDTRl/REQA 
Controls 
AD1 
for Modem, DMA 


ADO 
IRTSA 
and Other 


IAS 
ICTSA 


IDS 
Z80230 
IDCDA 


RlfW 
TxDB 
} 
Serial 


Control 
CS1 
RxDB 
Data 


ICSO 
/TRxCB 
} 
Channel 
[~~ 


IRTxCB 
Clocks 
nNT 


IINTACK 
ISYNCB 
CH-B 
Interrupt 
lEI 
fWllREQB 
Channel 
IEO 
IDTRl/REQB 
Controls 


IRTSB 
for Modem, DMA 
and Other 


ICTSB 


IDCDB 


Figure 4. Z80230 Pin Functions 
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PIN DESCRIPTIONS 


ICTSA,/CTSB 
Clear To Send (inputs, active Low). These 


pinsfunction astransmitter enables fthey are programmed 
for Auto Enables (WR3, 05=1). 
A Low on the inputs 


enables the respective transmitters. Ifnot programmed as 
Auto Enables, they may be used as general-purpose 
inputs. Both inputs are Schmitt-trigner buffered to accom- 
modate slow rise-time inputs. The ESCCdetects pulses on 
these inputs and can interrupt the CPU on both logic level 
transitions. 


IOCOA,/OCOB 
Data Carrier 
Detect (inputs, active Low). 
These pins function as receiver enables if they are pro- 
grammed for Auto Enables (WR3, 05=1); otherwise they 
are used as general-purpose input pins. Both pins are 
Schmitt-trigger buffered to accom"Tlodate slow rise-time 
signals. The ESCC detects pulses on these pins and can 
interrupt the CPU on both logic level transitions. 


IRTSA, IRTSB 
Request 
To Send (outputs, active Low). 
The/RTSpins can be used as general- purpose outputs or 
with the Auto Enables feature. When used with Auto 
Enables ON (WR3,05= 1)inasynchronous mode, the/RTS 
pin goes High after the transmitter is empty. When Auto 
Enable is OFF, the /RTS pins can be used as general- 
purpose outputs and they strictly follow the inverse state of 
the RTS bit (WR5 bit 01). 


In SOLC mode, the /RTS pins can be programmed to be 
deasserted when the closing flag of the message clears 
the TxO pin if WRT 02 is set. 


ISYNCA, 
ISYNCB 
Synchronization 
(inputs or outputs, 


active Low). These pins can act either as inputs, outputs, 
or part of the crystal oscillator circuit. Inthe Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to CTSand OCO.Inthis mode, 
transitionsonthese linesaffect thestateofthe Synchronous/ 
Hunt status bits in Read Register 0 but have no other 
function. 


InExternalSynchronization modew th the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
/SYNC must be driven Low for two receive clock cycles 
after the last bit in the synchronous character is received. 
Character assembly begins on the rising edge of the 
receive 
clock 
immediately 
preceding 
the activation 


of /SYNC. 


In the Internal Synchronization mode (Monosync and 
Bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous condition is 
latched. These outputs are active each time a synchroni- 
zation pattern is recognized 
(regardless of character 
boundaries). In SOLC mode, the pins act as outputs and 
are valid on receipt of a flag. The /SYNC pins switch from 
input to output when monosync, bisync, or SOLC is pro- 
grammed in WR4 and sync modes are enabled. 


IDTRl/REQA,/OTRl/REQB 
Data Terminal Ready/Request 


(outputs, active Low).These pins are programmed (WR14, 
02) to serve either as general-purpose outputs or as OMA 
Request lines. When programmed for the OTR function 
(WR14, 02=0), these outputs follow the state programmed 
into the OTR bit of Write Register 5 (WR5, 07). When 
programmed for Request mode (WR14, 02=1), these pins 
serve as OMA Requests for the transmitter. 


When used as OMA request lines, the timing for the 
deactivation Request can be programmed in the added 
register Write Register T (WRT) bit 04. Ifthis bit is set, the 
/OTR//Requestpin will be deactivated with the same timing 
as the /WI/REO pin. If WRT 04 is reset, the deactivation 
timing of /OTR//Req pin will be the same as in the Z85C30. 


WIIREQA, IWIIREQB 
Wait/Request 
(outputs, open drain 


when programmed for Wait function, driven High or Low 
when programmed for Ready function). These dual-pur- 
pose outputs may be programmed as Request lines for a 
OMAcontroller or asWait lineswhich synchronize the CPU 
to the ESCC data rate. The reset state is Wait. 


RxOA, 
RxO Receive 
Data (inputs, active High). These 


input signals receive serial data at standard TIL levels. 


IRTxCA, IRTxCB Receive/Transmit 
Clocks (inputs, active 


Low). These pins can be programmed to several modes of 
operation. In each channel, RTxC may supply the receive 
clock, the transmit clock, the clock for the baud rate 
generator, or the clock for the digital phase-locked loop. 
These pins can also be programmed for use with the 
respective SYNC pins as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
asynchronous modes. 


Z80230 
ESCC~ 


TxDA, TxDB 
Transmit Data (outputs, 
active 
High). These 


output signals 
transmit 
serial data at standard 
TIL 
levels. 


!TRxCA, !TRxCB 
Transmit/Receive 
Clocks (inputs or out- 


puts, 
active 
Low). 
These 
pins 
can 
be 
programmed 
in 
several different 
modes of operation. 
TRxC may supply the 
receive 
clock 
or the transmit 
clock 
in tile 
input mode 
or 
supply 
the output 
of the digital 
phase··locked 
loop, 
the 
crystal 
oscillator, 
the baud rate generator, 
or the transmit 
clock 
in the output 
mode. 


PCLK Clock(input). 
This is the master ESCC clock used to 
synchronize 
internal 
signals. 
PCLK is a TIL 
level signal. 


PCLK is not required 
to have any phase 
relationship 
with 
the master 
system 
clock. 


lEI Interrupt 
Enable In (input, active High). lEI is used with 


IEO to form an interrupt 
daisy 
chain when there 
is more 
than one interrupt 
driven 
device. 
A High lEI indicates 
that 


no other 
higher 
priority 
device 
has 
an interrupt 
under 


service 
or is requesting 
an interrupt. 


IEO Interrupt 
Enable Out (output, 
active High). IEO is High 


only if lEI is High and the CPU is not servicing 
the ESCC 


interrupt, 
or the ESCC is not requesting 
an interrupt 
(Inter- 
rupt Acknowledge 
cycle 
only). 
IEO is connected 
to the 
next 
lower 
priority 
device's 
lEI input 
and 
thus 
inhibits 
interrupts 
from lower priority 
devices. 


liNT Interrupt(output, 
open drain, active Low). This signal 
is activated 
when 
the ESCC requests 
an interrupt. 
Note 
that /INT is an open drain output. 


IINTACK 
Interrupt 
Acknowledge 
(input, active 
Low). This 


is a strobe which 
indicates 
that an interrupt 
acknowledge 
cycle is in progress. 
During this cycle, 
the ESCC interrupt 


daisy chain is resolved. 
The device 
is capable 
of returning 
an interrupt 
vector 
that may be encoded 
with the type of 
interrupt 
pending. 
During the acknowledge 
cycle, 
if lEI is 


High the ESCC places the interrupt 
vector 
on the databus 
when /RD goes 
active. 
/INTACK 
is latched 
by the rising 
edge of PCLK. 


AD7-ADO 
Address/Data 
Bus (bidirectional, 
active 
High, 


tri-state) 
These multiplexed 
lines carry register 
addresses 
to the SCC as well as data or control 
information. 


IAS 
Address 
Strobe 
(input, 
active 
Low). 
Addresses 
on 


AD?-ADO 
are latched 
by the rising edge 
of this signal. 


ICSO Chip 
Select 
0 (input, 
active 
Low). 
This 
signal 
is 
latched 
concurrently 
with the addresses 
on AD? -ADO and 


must be active for the intended 
bus transaction 
to occur. 


CS1 Chip Select 1 (input, active High). This second 
select 
signal must also be active before the intended 
bus trans- 
action can occur. 
CS1 must remain active throughout 
the 


transaction. 


IDS Data Strobe (input, 
active 
Low). This signal 
provides 
timing for the transfer of data into and out of the SCC. If /AS 
and /DS coincide, 
this is interpreted 
as a reset. 


RlIW Read/Write 
(input). This signal specifies 
whether 
the 
operation 
to be performed 
is a read or a write. 
II 
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FUNCTIONAL 
DESCRIPTION 


Architecture. 
The architecture 
of the ESCC is described 
from two points of view: as a datacommunications 
device 
which 
transmits 
and 
receives 
data 
in a wide 
variety 
of 


protocols; 
and as a microprocesso' 
peripheral 
in which the 
ESCC offers valuable 
features 
such as vectored 
interrupts 


and DMA support. 


The ESCC's peripheral 
and datacommunication 
functions 


are described 
in the following 
sections. 
A block diagram 
is 
shown 
in Figure 
1. The 
details 
of the 
communications 
between 
the receive 
and transmit 
logic to the system 
bus 


are shown in Figures 5 and 6. The features 
and data path 


for each of the ESCC's A and B channels 
is identical. 
See 
the ESCC Technical 
Manual 
for full details 
on using 
the 


ESCC. 


WR8 
TX FIFO 
4 Byte 


Final TX 
MUX 


Zero 
Insert 


SYNC 
SYNC 


SDLC 


Transmit 
MUX& 2-Bit 
Delay 


NRZI 
Encode 


~ 
From Receiver 


Z80230 
ESCC 
N 


BRG 
Input 


BRG 
Output 


Hunt Mode (BISYNC) 
•... -----------, 
I 


Ree. Data FIFO 
8 Byte Deep 


Ree. Error FIFO 
8 Byte Deep 


CRCDelay 
Register (8 bits) 
II 
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I/O INTERFACE CAPABILITIES 


System 
communication 
to and 
from 
the 
ESCC 
is done 
through 
the ESCC's register 
set. There are 17 write regis- 


ters and 15 read registers. 
Manyofthe 
newfeatureson 
the 
ESCC are enabled 
through 
a new register 
in the ESCC: 
Write Register 
7 Prime (WRT). 
This new register 
can be 


accessed 
if bit 00 of WR15 is set. Table 
1 lists all of the 


ESCC's registers 
and a brief description 
of their functions. 


Throughoutthis 
document, 
the write and read registers 
are 
referenced 
with 
the 
following 
notation: 
"WR" 
for Write 


Register 
and "RR" for Read Register. 
For example: 


WR4A 
Write Register 
4 for channel 
A 


RR3 
Read Register 
3 for either/both 
channels 


Command 
Register: 
Select Shift Left/Right 
Mode, 
CRC initialization, 
and resets for 
various 
modes. 


Interrupt 
conditions, 
Wait/OMA 
request 
control. 


Interrupt 
Vector 
(accessed 
through 
either channel). 


Receive 
and miscellaneous 
control 
parameters. 


Transmit 
and Receive 
parameters 
and modes. 


Transmit 
parameters 
and controls. 


Sync character 
or SOLC address 
field. 


Sync character 
or SOLC flag. 
SOLC enhancements 
enable 
(accessed 
if WR15 00 is 1). 
Transmit 
FIFO (4 bytes deep). 
Reset commands 
and Master 
INT enable 
(accessed 
through 
either channel). 


Miscellaneous 
transmit 
and receive 
controls. 


Clock mode control. 
Lower byte of BRG time constant. 


Upper 
byte of BRG time constant. 


Miscellaneous 
controls 
and OPLL commands. 
External 
interrupt 
control. 


WR1 
WR2 


WR3 
WR4 
WR5 
WR6 


WR7 
WRT 
WR8 
WR9 


WR10 
WR11 
WR12 


WR13 
WR14 
WR15 


Read Register 


RRO 
RR1 
RR2A 
RR2B 


RR3A 
RR4 
RR5 
RR6 


RR7 
RR8 
RR9 
RR10 


RR11 
RR12 
RR13 
RR14 


Transmit, 
Receive 
and external 
status. 


Special 
Receive 
Condition 
status bits. 


Unmodified 
interrupt 
vector. 


Modified 
interrupt 
vector. 


Interr 
pt Pending 
bits. 


WR4 status (if WRT 
06= 1). 


WR5 status (if WRT 
06= 1). 


SOLC Frame LSB Byte Count (if WR15 02= 1). 


SOLC Frame 10 x 19 FIFO Status and MSB Byte Count (if WR15 02=1). 
Receive 
Oata FIFO (8 Oeep). 


WR3 status (if WRT 
06=1). 


Miscellaneous 
status bits. 


WR10 status (if WRT 
06=1). 


Lower Byte of BRG time constant. 
Upper 
byte of BRG time constant. 


WRT 
status (if WRT 
06=1). 


There are three choices 
to move data into and out of the 
ESCC: 
Polling, 
Interrupt 
(Vectored 
anel Non-Vectored), 
and 
Block 
Transfer. 
The 
Block 
Transfer 
mode 
can 
be 


implemented 
under CPU or DMA control. 


Polling. 
When 
polling, 
all interrupts 
are disabled. 
Three 
status 
registers 
in the ESCC are automatically 
updated 
whenever 
any function 
is performed. 
For example, 
end-of- 


frame 
in SDLC 
mode 
sets 
a bit in one of these 
status 
registers. 
The purpose 
of polling 
is for the CPU to periodi- 


cally 
read 
a status 
register 
until 
the 
register 
contents 
indicate 
the need 
for data 
to be transferred. 
Only 
one 


register 
needs to be read: depending 
on its contents, 
the 
CPU either writes data, reads data, or continues. 
Two bits 


in the 
register 
indicate 
the 
need 
for e1ata transfer. 
An 


alternative 
is a poll of the 
Interrupt 
Pending 
register 
to 
determine 
the source 
of an interrupt. 
The status for both 


channels 
resides 
in one register. 


Interrupts. 
The ESCC's 
interrupt 
structure 
supports 
vec- 


tored 
and 
nested 
interrupts. 
The 
fill 
levels 
where 
the 
transmit 
and 
receive 
FIFOs 
interrupt 
the CPU 
are pro- 


grammable. 
This 
allows 
the 
ESCC's 
mquests 
for data 


transfers to be tuned to the system interrupt 
response 
time. 


Nested 
interrupts 
are supported 
with 
the interrupt 
ac- 
knowledge 
feature (lINTACK 
pin) of the ESCC. This allows 


the CPU to recognize 
the occurrence 
of an interrupt, 
and 


re-enable 
higher 
priority 
interrupts. 
Because 
an INTACK 


cycle will release the liNT pin from the active state, a higher 
priority 
ESCC interrupt 
or another 
higher 
priority 
device 
can 
interrupt 
the CPU. When 
an ESCC responds 
to an 


Interrupt 
Acknowledge 
signal (INTACK) 
from the CPU, an 
interrupt vector may be placed on the data bus. This vector 
is written 
in WR2 and 
may 
be read 
in RR2. To speed 
interrupt 
response 
time, the ESCC can modify three bits in 
this vector to indicate 
status. If the vector is read in Channel 


A, status is never included; 
if it is read in Channel 
B, status 
is always 
included. 


Each of the six sources 
of interrupts 
in the ESCC (Transmit, 


Receive, 
and External/Status 
interrupts 
in both channels) 


has three bits associated 
with the interrupt 
source: 
Inter- 


rupt 
Pending 
(IP), 
Interrupt 
Under 
Service 
(IUS), 
and 


Interrupt 
Enable (IE). Operation 
of the IE bit is straightfor- 
ward. If the IE bit is set for a given interrupt source, then that 
source 
can request 
interrupts. 
The exception 
is when the 


MIE (Master 
Interrupt 
Enable) 
bit in WR9 is reset and no 


interrupts 
can be requested. 
The IE bits are write only. The 
other 
two bits are related 
to the interrupt 
priority 
chain 
(Figure 7). As a microprocessor 
peripheral, 
the ESCC may 


request 
an interrupt 
only when no higher 
priority 
device 
is 


requesting 
one, e.g., 
when 
lEI is High. 
If the device 
in 


question 
requests 
an interrupt, 
it pulls down liNT. The CPU 


then responds 
with IINTACK, 
and the interrupting 
device 


places 
the vector 
on the data bus. 
II 
Peripheral 


lEI 
AD7-ADO 
nNT 
IINTACK 


liNT 


IINTACK 
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The ESCC can 
also 
execute 
an interrupt 
acknowledge 


cycle 
through 
software. 
In some CPU environments 
it is 


difficult 
to create 
the /INTACK 
signal 
with the necessary 
timing to acknowledge 
interrupts 
and allow the nesting 
of 


interrupts. 
In these 
cases, 
the /INTACK 
signal 
can 
be 


created 
with a software 
command 
to the ESCC. See the 


280230 
Enhancements 
section 
for more 
details 
on this 


enhancement. 


In the ESCC, the Interrupt 
Pending 
(IP) bit signals 
a need 


for interrupt 
servicing. 
When an IP bit is 1 and the lEI input 


is High, 
the 
/INT 
output 
is pulled 
Low, 
requesting 
an 


interrupt. 
In the ESCC, if the IE bit isn't set by enabling 


interrupts, 
then the IP for that source 
is never set. The IP 


bits are readable 
in RR3A. 


The 
IUS bits 
signal 
that 
an interrupt 
request 
is being 


serviced. 
If an IUS is set, all interrupt 
sources 
of lower 


priority 
in the ESCC and 
external 
to the ESCC are pre- 


vented 
from 
requesting 
interrupts. 
The internal 
interrupt 


sources 
are inhibited 
by the state 
of the internal 
daisy 


chain, while lower priority devices 
are inhibited 
by the IEO 


output 
of the ESCC being 
pulled 
Low and propagated 
to 


subsequent 
peripherals. 
An IUS bit is set during an Interrupt 


Acknowledge 
cycle 
if there are no higher 
priority 
devices 


requesting 
interrupts. 


There are three types of interrupts: 
Transmit, 
Receive, 
and 


External/Status. 
Each 
interrupt 
type 
is enabled 
under 


program 
control with Channel A having higher priority than 


Channel 
B, and 
with 
Receiver, 
Transmit, 
and 
External/ 


Status interrupts prioritized 
in that order within each channel. 


When the Transmit 
interrupt 
is enabled 
(WR1 D1=1), 
the 


occurrence 
of the interrupt 
depends 
on the state of WRT 
D5. If this bit is reset, the CPU is intmrupted 
when the top 


byte of the transmit FIFO becomes 
empty. IfWRT 
D5 is set, 


the CPU is interrupted 
when the transmit FIFO is completely 


empty. 
(This implies that the transmitter 
must have had a 


data character 
written into it so that it can become 
empty.) 


When enabled, 
the receiver 
can interrupt 
the CPU in one 


of three ways: 


1. 
Interrupt 
on 
First 
Receive 
Character 
or 
Special 
Receive 
Condition. 


2. 
Interrupt 
on 
All 
Receive 
Characters 
or 
Special 
Receive 
Conditions. 
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IfWRT bit D3 is set, the Receive character 
interrupt 
occurs 


when there 
are four bytes 
available 
in the receive 
FIFO. 


This is most useful in synchronous 
applications 
as the data 
is in consecutive 
bytes. 
Interrupt 
on First Character 
or 


Special 
Condition 
and Interrupt 
on Special 
Condition 
Only 


are typically 
used with the Block Transfer 
mode. A special 


Receive Condition 
is one of the following: 
receiver overrun, 


framing 
error 
in Asynchronous 
mode, 
end-of-frame 
in 


SDLC 
mode 
and, 
optionally, 
a parity 
error. The Special 
Receive 
Condition 
interrupt 
is different 
from an ordinary 


receive 
character 
available 
interrupt 
only 
by the status 


placed 
in the vector 
during 
the 
Interrupt 
Acknowledge 


cycle. 
In Interrupt 
on First Receive 
Character, 
an interrupt 


occurs 
from Special 
Receive 
Conditions 
any time after the 


first receive 
character 
interrupt. 


The main 
function 
of the 
External/Status 
interrupt 
is to 


monitor 
the 
signal 
transitions 
of the 
/CTS, 
/DCD, 
and 
/SYNC pins, however, 
an External/Status 
interrupt 
is also 


caused 
by a Transmit 
Underrun 
condition; 
a zero count in 


the 
baud 
rate 
generator; 
by the 
detection 
of a Break 


(Asynchronous 
mode), 
ABORT 
(SDLC 
mode) 
or 
EOP 


(SDLC 
Loop 
mode) 
sequence 
in the 
data 
stream. 
The 


interrupt 
caused 
by the ABORT 
or EOP has a special 
feature allowing 
the ESCC to interrupt 
when the ABORT or 


EOP sequence 
is detected 
or terminated. 
This feature 


facilitates 
the proper 
termination 
of the current 
message, 
correct 
initialization 
of the next message, 
and the accurate 


timing 
of the ABORT condition 
by external 
logic 
in SDLC 


mode. 
In SDLC Loop mode, this feature allows secondary 


stations 
to recognize 
the primary 
station wishes 
to regain 


control 
of the loop during 
a poll sequence. 


CPUIDMA 
Block Transfer. 
The ESCC provides 
a Block 


Transfer 
mode 
to 
accommodate 
CPU 
block 
transfer 


functions 
and DMA controllers. 
The Block Transfer 
mode 


uses the /WAIT//REQUEST 
output 
in conjunction 
with the 


Wait/Request 
bits in WR1. The /WAIT//REQUEST 
output 


can be defined 
under software control 
as a WAIT line in the 


CPU Block Transfer 
mode 
or as a REQUEST 
line in the 


DMA Block Transfer 
mode. 


To a DMA controller, 
the ESCC REQUEST output indicates 


that the ESCC is ready to transfer 
data to or from memory. 


To the CPU, the WAIT line indicates 
that the ESCC is not 


ready 
to transfer 
data, 
thereby 
requesting 
that the CPU 


extend 
the I/O cycle. The /DTR//REQUEST 
line allows full- 


duplex 
operation 
under 
DMA control. 
The ESCC can be 


programmed 
to deassert 
the /DTR//REQUEST 
pin with the 


same timing as the /WAIT//REQUEST 
pin if WRT D4 is set. 


Start 


Parity 


~ 
~r- Stop 


U 
Data IJlJ 
Data ITl 
Data D 


Asynchronous 


SYNC 
Data 
~~ 


Data 
CRC1 


Monosync 


SYNC 
I 
Data 
~ 
••• 
~ 
Da_t_a 
C_R_C_1 
C_R_C_2 __ 


Signali 
Bisync 
~~:~======__ 
Da_t_a 
C_R_C_1 
C_R_C_2 
__ 


External Sync 
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ESCC DATA COMMUNICATIONS 
CAPABILITIES 


The 
ESee 
provides 
two 
independent 
full-duplex 
programmable 
channels 
for 
use 
in 
any 
common 


asynchronous 
or 
synchronous 
datacommunication 
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protocols 
(Figure 
8). 
Each 
of the 
datacommunication 
channels 
has identical 
features 
and capabilities. 


ss~ 
Control 
Information 
-------_._----. 


SDLC/HDLCIX.25 
II 


The ESee 
has significant 
improvements 
to its data com- 
munications 
capacity 
over that of the standard 
sec. 
The 


addition 
of the deeper 
data FIFOs allows 
for data to be 


moved 
in strings 
instead 
of on a byte-by-byte 
basis. The 


ability 
to handle 
data in strings 
allows 
for significant 
im- 


provements 
in data 
handling, 
and 
consequently, 
more 


efficient 
use of bus bandwidth. 
The programmability 
of the 


INT/DMA 
level of the FIFOs allows the system designer 
to 
determine 
fill levels 
as the FIFOs requl3st the system 
to 


move data. The deeper 
data FIFOs are accessible 
regard- 


less of the protocol 
used. They do not need to be enabled. 
For more details on these improvements, 
see the Z80230 


Enhancements 
section 
of this specification. 


Asynchronous 
Modes. 
Send 
and 
RElceive 
is accom- 


plished 
independently 
on each channel 
with five to eight 


bits per character, 
plus optional 
even or odd 
parity. 
The 


transmitters 
can supply 
one, one-and-a-half, 
or two stop 


bits per character 
and can provide 
a break output 
at any 


time. 
The 
receiver 
break-detection 
logic 
interrupts 
the 


epu 
both at the start and at the end of a received 
break. 


Reception 
is protected 
from spikes 
by a transient 
spike- 


rejection 
mechanism 
that checks 
the signal one-half 
a bit 


time after a Low level is detected 
on the receive 
data input 


(RxDA or RxDB pins). 
If the Low does not persist 
(e.g., a 


transient), 
the character 
assembly 
process 
does not start. 


Framing errors and overrun errors are detected 
and buffered 


together 
with the partial 
character 
on which 
they occur. 


Vectored 
interrupts 
allow fast servicing 
or error conditions 


using dedicated 
routines. 
Furthermore, 
a built-in checking 


process 
avoids 
the interpretation 
of a framing 
error as a 


new start bit: a framing 
error results in the addition 
of one- 


half a bit time to the point at which 
the search 
for the next 


start bit begins. 
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The ESCC does 
not require 
symmetric 
transmit 
and re- 
ceive 
clock 
signals 
- a feature 
allowing 
use of the wide 


variety 
of clock 
sources. 
The 
transmitter 
and 
receiver 


handle 
data at a rate supplied 
to the receive 
and transmit 


clock 
inputs. 
In Asynchronous 
modes, 
the SYNC pin may 


be programmed 
as an input 
used for functions 
such 
as 
monitoring 
a ring indicator. 


Synchronous Modes. The 
ESCC 
supports 
both 
byte- 
oriented 
and 
bit-oriented 
synchronous 
communication. 


Synchronous 
byte-oriented 
protocols are handled in several 


5 Bits 
I 


modes. 
They allow character 
synchronization 
with a 6-bit 
or 8-bit sync character 
(Monosync), 
and a 12-bit or 16-bit 


synchronization 
pattern (Bisync), 
or with an external 
sync 
signal. 
Leading 
sync 
characters 
are 
removed 
without 
interrupting 
the CPU. 


Five or 7-bit 
synchronous 
characters 
are detected 
with 


8- or 16-bit patterns 
in the ESCC by overlapping 
the larger 


pattern across multiple 
incoming 
synchronous 
characters 


as shown 
in Figure 9. 


I 
IJ 
SYNC1~:O:::S:Y:N:C:::::::D:a:ta:::::::D:a:t:a::: 
__ D_a_ta 
D_a_t_a_ 
•.•1 
L,._' 
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CRC checking 
for Synchronous 
byte oriented 
modes 
is 
delayed 
by one 
character 
time 
so that 
the 
CPU 
may 
disable CRC checking 
on specific 
cnaracters. 
This permits 


the implementation 
of protocols 
such as IBM Bisync. 


Both CRC-16 
(X16 + X15 + X2 + 1) and CCID 
(X16 + X12 


+ X5 + 1) error checking 
polynomials 
are supported. 
Either 


polynomial 
may be selected 
in all Synchronous 
modes. 
Users may preset the CRC generator 
and checker 
to all 1s 


or all Os. The ESCC also provides 
a feature that automati- 


cally transmits 
CRC data when no other data is available 


for transmission. 
This allows for high-speed 
transmissions 


under 
OMA control, 
with no need for CPU intervention 
at 


the end of a message. 
When there 
is no data or CRC to 


send in Synchronous 
modes, 
the transmitter 
inserts 6-,8-, 


or 16-bit sync characters, 
regardless 
of the programmed 


character 
length. 


SOLe Mode. The 
ESCC supports 
Synchronous 
bit-ori- 


ented protocols, 
such as SOLC and HOLC, by performing 


automatic flag send ing, zero insertion, and CRC generation. 
A special 
command 
is used to abort a frame 
in transmis- 


sion. At the end of a message, 
the ESCC automatically 


transmits 
the CRC and trailing 
flag when the transmitter 


underruns. 
The transmitter 
may also be programmed 
to 


send an idle line consisting 
of continuous 
flag characters 


or a steady 
marking 
condition. 


If a transmit 
underrun 
occurs 
in the middle 
of a message, 


an external/status 
interrupt 
warns 
the CPU of this status 


change 
so that an abort can be issued. The ESCC may also 


be programmed 
to send 
an ABORT 
itself in case 
of an 


underrun, 
relieving 
the CPU of this task. One to eight bits 
per character 
can be sent, allowing 
reception 
of a mes- 
sage with no prior information 
about the character 
structure 


in the information 
field of a frame. 


The receiver 
automatically 
acquires 
synchronization 
on 


the leading 
flag of a frame in SOLC or HOLC and provides 


a synchronization 
signal on the /SYNC pin (an interrupt can 


also be programmed). 
The receiver 
can be programmed 


to search 
for frames 
addressed 
by a single 
byte (or four 


bits within a byte) of a user-selected 
address 
or to a global 


broadcast 
address. 
In this mode, 
frames 
not matching 


either the user-selected 
or broadcast 
address 
are ignored. 


The numberof 
address 
bytes are extended 
under software 


control. For receiving 
data, an interrupt on the first received 


character, 
or an interrupt on every character, 
or on special 


condition 
only (end-of-frame) 
can be selected. The receiver 


automatically 
deletes 
all Os inserted 
by the transmitter 


during 
character 
assembly. 
CRC is also calculated 
and is 


automatically 
checked 
to validate 
frame transmission. 
At 


the end of transmission, 
the status of a received 
frame 
is 


available 
in the status registers. 
In SOLC mode, the ESCC 
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must be programmed 
to use the SOLC CRC polynomial, 


but the generator 
and checker 
may be preset to all 1s or all 


Os. The 
CRC 
is inverted 
before 
transmission 
and 
the 


receiver checks againstthe 
bit pattern 000111 0100001111. 


NRZ, NRZI or FM coding 
may be used in any 1x mode. The 


parity 
options 
available 
in Asynchronous 
modes 
are 


available 
in Synchronous 
modes. 


SOLC Loop Mode. The ESCC supports 
SOLC Loop mode 


in addition 
to normal 
SOLC. In an SOLC Loop, there 
is a 


primary controller 
station that manages 
t e message 
traffic 
flow on the loop and any number of secondary 
stations. 
In 


SOLC Loop mode, 
the ESCC performs 
the functions 
of a 


secondary 
station 
while 
an ESCC 
operating 
in regular 


SOLC mode 
acts as a controller 
(Figure 
10). SOLC loop 


mode can be selected 
by setting 
WR10 bit 01. 


A secondary 
station in an SOLC Loop is always listening 
to 
the messages 
being 
sent around 
the loop and, 
in fact, 


passes 
these 
messages 
to 
the 
rest 
of 
the 
loop 
by 
retransmitting 
them with a one-bit time delay. The second- 


ary station 
places 
its own message 
011 the loop only at 


specific 
times. The controller 
signals 
that secondary 
sta- 


tions can transmit 
messages 
by sending 
a special 
char- 


acter, called 
an EOP (End Of Poll), around 
the loop. The 
EOP character 
is the bit pattern 
11111110. 
Because 
of 


zero insertion 
during 
messages, 
this bit pattern 
is unique 
and easily recognized. 


When a secondary 
station has a message 
to transmit 
and 
recognizes 
an EOP on the line, it changes 
the last binary 
1 of the EOP to a 0 before transmission. 
This has the effect 


of turning 
the EOP into a flag sequence. 
The secondary 
station now places 
its message 
on the loop and terminates 
the message 
with an EOP. Any secondary 
stations further 


down the loop with messages 
to transmit 
appends 
their 


messages 
to the message 
of the first secondary 
station by 


the same process. 
Any secondary 
stations 
without 
mes- 
sages to send merely echo the incoming 
message 
and are 


prohibited 
from 
placing 
messages 
on the loop 
(except 


upon 
recognizing 
an EOP). In SOLC 
Loop 
mode, 
NRZ, 


NRZI, and FM coding 
may all be used. 


SOLC 
FIFO. 
The ESCC's 
ability 
to receive 
high 
speed 


back-to-back 
SOLC frames is maximized 
by a 1O-bit deep 


by 19-bit wide status FIFO. When enabled 
(through 
WR 15, 


bit 02), 
it provides 
the 
OMA 
the 
ability 
to continue 
to 
transfer data into memory so that the CPU can examine the 
message 
later. For each SOLC frame, a 14-bit byte count 


and 
5 status/error 
bits 
are stored. 
The 
byte 
count 
and 
status bits are accessed 
through 
Read Registers 
6 and 7. 


Read 
Registers 
6 and 
7 are only 
accessible 
when 
the 


SOLC FIFO is enabled. 
The 10x 19 status FIFO is separate 


from the 8-byte 
receive 
data FIFO. 


Baud 
Rate Generator. 
Each channel 
in the ESCC con- 


tains a programmable 
baud rate generator. 
Each genera- 


tor consists 
of two 8-bit time constant 
registers 
that form a 


16-bit time constant, 
a 16-bit down counter, 
and a flip-flop 
on the output 
producing 
a square 
wave. 
On start-up, 
the 


flip-flop 
on the output is set in a High state, the value in the 


time constant 
register 
is loaded 
into the counter, 
and the 
counter 
starts counting 
down. The output of the baud rate 


generator 
toggles 
upon reaching 
0, the value 
in the time 
constant 
register 
is loaded 
into 
the 
counter, 
and 
the 


process 
is repeated. 
The time constant 
may be changed 
at any time, but the new value does not take effect until the II 
next load of the counter. 


The output 
of the baud 
rate generator 
may be used 
as 
either the transmit 
clock, 
the receive 
clock, 
or both. It can 
also drive the digital phase-locked 
loop (see next section). 


If the receive clock or transmit 
clock is not programmed 
to 
come 
from 
the TRxC 
pin, 
the output 
of the 
baud 
rate 


generator 
may be echoed 
out via the TRxC pin. 


The following 
formula relates the time constant 
to the baud 


rate where PCLK or RTxC is the baud rate generator 
input 
frequency 
in Hertz. The clock 
mode is 1, 16, 32, or 64, as 
selected 
in Write Register 
4, bits 06 and 07. Synchronous 
operation 
modes should select 1 and Asynchronous 
should 
select 
16, 32 or 64. 


PCLK or RTxC Frequency 
Time Constant 
= ---------- 
-2 
2(Baud 
Rate) (Clock 
Mode) 
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Digital Phase-Locked 
Loop. The ESCC contains 
a Digital 
Phase-Locked 
Loop (DPLL) to recover 
clock 
information 


from a data stream with NRZI or FfvI encoding. 
The DPLL 


is driven 
by a clock that is nominally 
32 (NRZI) or 16 (FM) 


times the data rate. The DPLL uses this clock, 
along with 


the data 
stream, 
to construct 
a clock 
for the data. This 


clock is then used as the ESCC receive clock, the transmit 
clock, 
or both. When the DPLL is selected 
as the transmit 


clock source, 
it will provide 
a jitter free clock output that is 


the 
DPLL 
input 
frequency 
divided 
by the 
appropriate 
divisor 
for the selected 
encoding 
technique. 


For NRZI encoding, 
the 
DPLL 
counts 
the 32x clock 
to 


create 
nominal 
bit times. As the 32x clock 
is counted, 
the 
DPLL is searching 
the incoming 
data stream 
for edges 


(either 1 to 0, or 0 to 1). Whenever 
an edge is detected, 
the 
DPLL makes a count adjustment 
(during the next counting 


cycle), 
producing 
a terminal 
count closer to the center 
of 
the bit cell. 


For FM encoding, 
the DPLL still counts 
from 0 to 31, but 


with a cycle corresponding 
to two bit times. When the DPLL 


is locked, the clock edges 
in the data stream should occur 
between 
counts 
15 and 16 and betvveen counts 31 and O. 


The DPLL looks for edges 
only during 
a time centered 
on 


the 15 to 16 counting 
transition. 


The 32x clock for the DPLL can be programmed 
to come 


from either the RTxC input or the output 
of the baud 
rate 


generator. 
The DPLL output 
may be programmed 
to be 
echoed 
out of the ESCC via the TRxC pin (if this pin is not 


being 
used as an input). 


Data Encoding. 
The ESCC may be programmed 
to en- 


code 
and 
decode 
the serial 
data 
in four different 
ways 


(Figure 11). In NRZ encoding, 
a 1 is mpresented 
by a High 
level 
and 
a 0 is represented 
by a Low 
level. 
In NRZI 


encoding, 
a 1 is represented 
by no change 
in level and a 


o is represented 
by a change 
in level. 
In FM1 
(more 
properly, 
bi-phase 
mark), a transition 
occurs 
at the begin- 
ning of every bit cell. A 1 is represented 
by an additional 


transition 
at the center of the bit cell and a 0 is represented 


by no additional 
transition 
at the center 
of the bit cell. In 
FMO (bi-phase 
space), 
a transition 
occurs at the beginning 
of every 
bit cell. 
A 0 is represented 
by an additional 
transition 
at the center of the bit cell, and a 1 is represented 
by no additional 
transition 
at the center 
of the bit cell. In 


addition 
to these four methods, 
the ESCC can be used to 


decode 
Manchester 
(bi-phase 
level) 
data 
by using 
the 
DPLL in the FM mode 
and programming 
the receiver 
for 
NRZ data. Manchester 
encoding 
always 
produces 
a tran- 


sition at the center 
of the bit cell. If the transition 
is 0 to 1, 


the bit is a O. If the transition 
is 1 to 0, the bit is a 1. 


Auto Echo and Local Loopback. 
The ESCC is capable 
of 


automatically 
echoing 
everything 
it receives. 
This feature 
is useful 
mainly 
in Asynchronous 
modes, 
but works 
in 


Synchronous 
and SDLC modes 
as well. Auto Echo mode 
(TxD is RxD) is used with NRZI or FM encoding 
with no 
additional 
delay because 
the data stream 
is not decoded 
before retransmission. 
In Auto Echo mode, the ICTS input 
is ignored 
as a transmitter 
enable 
(although 
transitions 
on 
this input can still cause interrupts 
if programmed 
to do so). 


In this mode, the transmitter 
is actually 
bypassed 
and the 
programmer 
is responsible 
for disabling 
transmitter 
inter- 


rupts and /WAITIIREQUEST 
on transmit. 


The ESCC is also capable 
of Local Loopback. 
In this mode, 
TxD or RxD is just like Auto Echo mode. However, 
in Local 
Loopback 
mode 
the internal 
transmit 
data 
is tied to the 
internal 
receive 
data 
and 
RxD is ignored 
(except 
to be 
echoed 
out via TxD). The ICTS and IDCD 
inputs are also 
ignored 
as transmit and receive enables. 
However, 
transi- 


tions 
on these 
inputs 
can 
still 
cause 
interrupts. 
Local 
Loopback 
works in Asynchronous, 
Synchronous 
and SDLC 
modes 
with NRZ, NRZI or FM coding 
of the data stream. 
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Z80230 
ENHANCEMENTS 


The following 
is a detailed 
description 
of the enhance- 


ments to the Z80230, 
ESCC from the standard 
SCC. 


4-Byte 
Deep Transmit 
FIFO 
The ESCC has a 4-byte transmit 
buffer with programmable 


interrupt 
and OMA request 
levels. 
It is not necessary 
to 


enable 
the FIFO as it is always 
available. 
The user can 


choose 
to have the Transmit 
Buffer Empty (TBE) interrupt 


and OMA Request 
on Transmit 
be generated 
either when 


the top byte of transmit FIFO is empty or only when the FIFO 
is completely 
empty. A hardware 
or channel 
reset will reset 


the transmit 
shift register, 
flush the transmit 
FIFO, and set 
WRT 
05=1. 


If the transmitter 
generates 
the Interrupt 
or OMA request 


for data when 
the top 
byte of the FIFO is empty 
(WRT 
05=0), 
the system can allow for a long response 
time to the 


data request 
without 
underflowing. 
The interrupt 
service 


routine 
can write one byte and then test RRO 02 if more 


data may be written. The OMA Request 
in this mode will go 
inactive after each data write and then go active again until 
the FIFO is filled. 
The Transmit 
Buffer 
Empty 
status 
bit 


(TBE), RRO bit 02, is set when the top byte of the FIFO is 
empty. 
Note that this IS NOT the reset state. 


For applications 
where 
the frequency 
of interrupts 
is im- 


portant, 
the transmit 
interrupt 
service 
routine can be opti- 


mized 
by programming 
the ESCC to !Jenerate 
the TBE 


interrupt 
only when the FIFO is completely 
empty 
(WRT 
05=1) 
and then writing 
four bytes to fill the FIFO. When 


WRT 05=1, 
only one OMA request 
is generated 
(filling the 


bottom 
of the FIFO). However, 
this may be preferred 
for 


some applications 
where 
the possible 
reassertion 
of the 


OMA request 
is not desired. 
The Transmit 
Buffer 
Empty 


status bit (TBE), RRO bit 02, is set when the top byte of the 
FIFO is empty. 
(Note that WRT 
05=1 
after a hardware 
or 


channel 
reset). 


8-Byte 
Receive 
FIFO 
The ESCC has an 8-byte receive 
FIFO with programmable 


interrupt 
levels. The receive character 
available 
interrupt 
is 


generated 
as selected 
by WRT 
bit 
1J3. The 
Receive 


Character 
Available 
bit, RRO 00, is set when at least one 


byte is available 
in the top of the FIFO (independent 
of 
WRT 03). It is not necessary 
to enable 
the 8-byte FIFO as 


it is always available. 
A hardware 
or channel 
reset resets 


the receive 
shift register 
and flushes 
thB receive 
FIFO. 


A OMA 
Request 
on 
Receive, 
if enabled, 
is generated 


whenever 
one byte is available 
in the receive 
FIFO inde- 


pendent 
of WRT 
03. If more than one byte is available 
in 


the FIFO, the /Wait//Request 
pin goes 
inactive 
and then 


goes active 
again 
until the FIFO is emptied. 


By resetting 
WRT 
03=0, 
applications 
which 
have a long 


latency to interrupts 
can generate 
the request 
to read data 


from the FIFO when one byte is available, 
and then test the 


Receive 
Character 
Available 
bit to determine 
if more data 


is available. 


By setting 
WR7 03= 1, the ESCC can be programmed 
to 


interrupt 
when the receive 
FIFO is half full (4 bytes avail- 
able) 
and, 
therefore, 
allowing 
the frequency 
of receive 
interrupt 
to be reduced. 
If WRT 
03 
is set, the receive 


character 
available 
interrupt 
is generated 
when there are 


4 bytes available. 
Therefore, 
if the interrupt 
service 
routine 


reads 4 bytes during 
each routine, the frequency 
of inter- 


rupts is reduced. 


IfWRT 
03= 1 and "Receive 
Interrupt 
on All Characters 
and 


Special 
Conditions" 
is enabled, 
the 
receive 
character 


available 
interrupt 
is generated 
when four characters 
are 


available. 
However, 
when a character 
is detected 
to have 


a special 
condition, 
a special 
condition 
interrupt 
is gener- 
ated when the character 
is loaded 
into the top four bytes 


of the 
FIFO. Therefore, 
the 
special 
condition 
interrupt 


service routine should read RR1 before reading 
the data to 


determine 
which 
byte has the special 
condition. 


Write Register 
7' (7 prime) 
A new register, 
WRT, 
has been 
added 
to the ESCC to 


facilitate 
the programming 
of six new features. 
The format 


of this register 
is shown 
in Figure 
12. 
II 
WRTPrlme 


~ 


~ 


AutoTx 
Flag 


Auto EOM Reset 


Auto RTS Deactivation 


Ax FIFO Int Level 


DTRJREQ TIming Mode 


Tx FIFO Int Level 


Extended 
Read Enable 


Not Used, Always 0 


WRT is written to by first setting 
bit 00 of Write Register 
15 


(WR15 00) to one, and then addressing 
WR7 as normal. All 


writes to register 7 areto WRT while WR15 00 is set. WR15 
bit 00 must be reset to 0 to address 
the sync character 


registerWR7.lfbitD60fWRT 
is set, then WRT can be read 
by doing a read cycle to RR14. The WRT features 
remain 


enabled 
until specifically 
disabled 
or by a hardware 
or 


software 
reset. Note that bit 05 is set after a reset. All other 


bits are reset to zero following 
reset. 
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Z85230 
ENHANCEMENTS 
(Continued) 


For applications 
which may use either the Zilog Z80C30 or 


Z80230, 
these 
two 
device 
types 
can 
be 
identified 
in 


software 
with the following 
test. Write a 01 hex to Write 
Register 
15. Then Read Register 
15 and if 00 is reset it is 


a Z80C30 
and, if 00 is set it is a Z80230. 
Note that if the 


device 
is Z80C30, 
a write to WR15 resetting 
00 should 
be 


done before proceeding. 
Also, if the device 
is Z80230, 
the 


result 
in all writes to address 
seven will be to WRT 
until 


WR 15 00 is reset. 


Bit 6. Extended 
Read Enable. Setting this bit enables 
the 


ability 
to read WR3, WR4, WR5, Wf~T and WR10. These 


registers 
are read by reading 
RR9(WR3), 
RR4, RR5, RR14 


(WRT), 
and RR11 (WR10), 
respectively. 


Bit 5. Transmit 
FIFO Interrupt 
Level. 
If this bit is set, the 


transmit 
buffer 
empty 
interrupt 
is generated 
when 
the 


Z80230 
ESCC~ 


transmit 
FIFO is completely 
empty. 
If this bit is reset, the 


transmit 
buffer empty 
interrupt 
is generated 
when the top 


byte of the transmit 
FIFO is empty. 
This bit is set following 


a hardware 
or channel 
reset. 


In OMA Request on Transmit 
mode, when using either the 


NI//REO 
or /OTR//REO 
pins, the request 
is asserted 
when 


the Tx FIFO is completely 
empty 
if WRT 
05 
is set. The 


request 
is asserted 
when the top byte of the FIFO is empty 
if 05 is reset. 


Bit 4. /OTR//REQ 
timing. If this bit is set and the /OTR//REO 


pin is used for Request 
mode (WR14 02= 1), the deactiva- 
tion of the /OTR//REO 
pin will be identical 
to the NI//REO 


pin as shown in Figure 13.lfthis 
bit is reset, the deactivation 
time is 4TcPc. 


NlR 
-,, 
/ 


07-00 ==x 
T_r_an_s_m_i_t o_a_t_a 
X... 
_ 


WR704=1 


/OTRI/REO 
J.. _ 
~~7_ O~:O 
,,' 


IWAIT//REQ 
,---.I 


Bit 3. Receive 
FIFO 
Interrupt 
Level. 
This 
bit sets 
the 


interrupt 
level of the receive 
FIFO. 
If this 
bit is set, the 


receive 
data 
available 
bit is asserted 
when 
the receive 


FIFO is half full (4 bytes available). 
If the RFF bit is reset, the 


receive 
data available 
interrupt 
is generated 
when a byte 


reaches 
the top of the FIFO. See the description 
of the 8- 


byte receive 
FIFO for more details. 


Bit 2. Automatic 
/RTS Pin Oeassertiol1. This bit controls 
the 


timing of the deassertion 
of the /RTS pin in SOLC mode. 
If 


this bit is set and WR5 01 is reset during 
the transmission 


of a SOLC frame, the deassertion 
of the /RTS pin is delayed 


until the last bit of the closing 
flag clears the TxO pin. The 


/RTS pin is pulled high after the rising edge of the transmit 
clock cycle from the last bit of the closing 
flag. This implies 


that 
the 
ESCC 
should 
be 
programmed 
for 
"Flag 
on 


Underrun" 
(WR 1002=0) 
for the /RTS pin to deassert 
at the 


end of the frame. This feature works 
independently 
of the 


programmed 
transmitter 
idle state. In synchronous 
modes 


other than SOLC, the /RTS pin will immediately 
follow the 


state programmed 
into WR5 01. When WRT 
02 is reset, 


the /RTS follows 
the state of WR5 01. 


Bit 1. Automatic 
EOM Reset. 
If this bit is set, the ESCC 


automatically 
resets the Tx Underrun/EOM 
latch and pre- 


sets the transmit 
CRC generator 
to its programmed 
preset 


state (per values set in WR5 02 and WR10 07). Therefore, 
it is not necessary 
to issue the Reset Tx Underrun/EOM 


latch command 
when this feature 
is enabled. 


Bit O. Automatic 
Tx SOLe Flag. If this bit is set, the ESCC 


will automatically 
transmit 
an SOLC fla{) before transmit- 


ting data. This removes 
the requirement 
to reset the mark 


idle bit (WR10 03) before writing 
data to the transmitter. 


Historically, 
the SCC has latched the databus 
on the falling 


edge of /WR. However, 
as many CPUs do not guarantee 


that the databus 
is valid when the /WR pin goes low, Zilog 


has modified 
the databus 
timing to allow a maximum 
delay 


from the /WR signal going active Low to the latching 
of the 


databus. 


Complete 
CRC Reception 
in SOLC Mlode 


In SOLC mode, the entire CRC is clocked 
into the receive 
FIFO. The ESCC completes 
clocking 
in the CRC to allow it 


to be retransmitted, 
unaltered, 
or manipulated 
in software. 


In the 
SCC 
when 
the 
closing 
flag 
is recognized, 
the 


contents 
of the 
receive 
shift 
register 
are 
immediately 


transferred 
to the receive 
FIFO resulting 
in the last two bits 


of the CRC being 
lost. In the ESCC, it is not necessary 
to 


program 
this feature. 
When the closing 
flag is detected, 
the last two bits of the CRC are clocked 
into the receive 
FIFO. In all other synchronous 
modes, 
the ESCC does not 


clock 
in the last two CRC bits (same as SCC). 


TxO Forced 
High in SOLC with NRZI 
Encoding 
When 
Marking 
Idle 


When the ESCC is programmed 
for SOLC mode with NRZI 


data encoding 
and mark idle (WR1 006=0, 
05= 1, 03= 1), 


the TxO pin is automatically 
forced 
high when the transmit- 


ter goes to the mark idle state. There am several different 


Data 
[Data 


ways for the transmitter 
to go into the idle state. In each of 


the following 
cases 
the TxO pin is forced 
high when the 


mark idle condition 
is reached: 
data, CRC, flag and idle; 


data, 
flag 
and 
idle; 
data, 
abort 
(on underrun) 
and 
idle; 


data, abort (command) 
and idle; idle flag and command 
to 


idle mark. The force high feature is disabled 
when the mark 
idle bit is reset. 


This feature 
is used 
in combination 
with 
the automatic 


SOLC opening 
flag transmission 
feature, 
WRT 
00=1, 
to 


assure 
that data packets 
are properly 
formatted. 
There- 


fore, 
when 
these 
features 
are 
used 
together, 
it is not 


necessary 
for the CPU to issue any commands 
when using 


the force idle mode in combination 
with NRZI data encoding. 


If WRT 00 is reset, like in the SCC, it is necessary 
to reset 


the mark idle bit (WR10 
03) to enable 
flag transmission 


before an SOLC packet 
is transmitted. 


Improved 
Transmit 
Interrupt 
Handling 
in Synchronous 
Modes 
The ESCC latches 
the Transmit 
Buffer Empty (TBE) inter- 
rupt 
due to the CRC being 
loaded 
to the transmit 
shift 


register 
even if the TBE interrupt, 
due at the last data byte, 


has not yet been reset. Therefore, 
the end of a synchro- 
nous frame 
is guaranteed 
to generate 
two TBE interrupts 


even if a reset transmit 
buffer 
interrupt 
command 
for the 


data created 
interrupt 
is issued after (time "A" in Figure 14) 


the CRC interrupt 
had occurred. 
In this case, two resetTBE 
commands 
are required. 
The TxlP is latched 
if the EOM 


latch has been reset before the end of the frame. 
II 


____I 
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NEW FEATURE DESCRIPTION 
(Continued) 


OPLL Counter 
Tx Clock Source 


When OPLL output is selected 
as thEltransmit clock source, 


the OPLL counter 
output 
is the OPL 
source clock divided 
by the appropriate 
divisor 
for the orogrammed 
data en- 


coding 
format. Therefore, 
in FM mode (FMO or FM1), the 


OPLL counter 
output is the input frequency 
divided 
by 16. 


DPLL 
eLK "p~ _'[ 
~ 
DPLL 
.j DPLL Counter 


In NRZI mode, 
the OPLL counter 
frequency 
is the input 


divided 
by 32. This feature provides 
a jitter-free 
output and 
replaces 
the OPLL transmit clock output being available 
as 
the transmit 
clock source. 
This has no effect on the use of 


the OPLL as the receive 
clock 
source 
(Figure 
15). 


: 


~PLL Output to Receiver 


------ 
DPLL Output to Transmitter 


Input Divided by 16 (FMO or FM1) 
Input Divided by 32 for NRZI 


Read Register 
0 Status 
Latched 
During 
Read Cycle 


The contents 
of Read Register 
0, RI~O,are latched 
during 


a read to this register. 
The ESCC prevents 
the contents 
of 
RRO to change 
while the Read cycle 
is active. 
The SCC 


allows 
the 
status 
of RRO to change 
while 
reading 
the 


register and, therefore, 
it is necessary 
to read RROtwice to 
detect 
changes 
that otherwise 
may be missed. 
The con- 
tents 
of 
RRO 
are 
updated 
after 
the 
rising 
edge 


of /RO. 


Software 
Interrupt 
Acknowledge 


The Z80230 
interrupt 
acknowledge 
cycle can be initiated 


through 
software. 
If Write Register 
9 (WR9) bit 05 is set, 
reading 
register 
2 (RR2) results 
in an interrupt 
acknowl- 


edge 
cycle 
to be executed 
internally. 
Like a hardware 


INTACK 
cycle, 
a software 
acknowledge 
causes 
the INT 


pin to return high, the IEO pin to go Low and set the IUS 
latch for the highest 
priority 
interrupt 
pending. 


Similar to when the hardware 
INTACK signal can be used, 


a software 
acknowledge 
cycle requires 
that a Reset High- 


est IUS command 
be issued in the interrupt service routine. 
Whenever 
an interrupt 
acknowledge 
cycle 
is used, hard- 


ware 
or software, 
a reset 
highest 
IUS command 
is re- 


quired. 
If RR2 is read 
from 
channel 
A. the 
unmodified 


vector 
is returned. 
If RR2 is read from channel 
S, then the 


vector 
is modified 
to indicate 
the source 
of the interrupt. 


The Vector 
Includes 
Status (VIS) and No Vector 
(NV) bits 


in WR9 are ignored 
when bit 05 is set to 1. 


When the INTACK 
and lEI pins are not being 
used, they 


should 
be pulled 
up to Vcc through 
a resistor 
(2.2 kOhm 


typical). 


Fast SOLC Transmit 
Oata Interrupt 
Response 


To more easily facilitate 
the transmission 
of back-to-back 


SOLC frames 
with a single 
shared 
flag between 
frames, 


the ESCC allows data for a second 
frame to be written to 


the transmit 
FIFO after the Tx Underrun/EOM 
interrupt 
has 
occurred. 
This allows 
application 
software 
more time to 
write the data to the transmitter 
while allowing 
the current 


frame 
to be properly 
concluded 
with CRC and flag. The 


SCC historically 
has required 
that data not be written to the 
transmitter 
until 
a transmit 
buffer 
empty 
interrupt 
was 


generated 
after the CRC has completed 
transmission. 
If 


data 
is written 
to the transmit 
FIFO 
after 
the 
Transmit 


Underrun/EOM 
interrupt 
and 
before 
the transmit 
buffer 


empty 
interrupt, 
the Automatic 
EOM Reset feature 
should 


be enabled 
(WR7' 01=1). 
Consequently, 
the commands 
"Reset Tx/Underrun 
EOM" latch and "Reset Tx CRC Gen- 
erator" 
should 
not be used. 


SOLC FIFO Frame Status 
FIFO Enhancement 


When 
used 
with 
a OMA 
controller, 
the 
Z80230 
SOLC 


Frame Status FIFO enhancement 
maximizes 
the ESCC's 


ability 
to receive 
high speed, 
back-to-back 
SOLC mes- 


sages. 
It minimizes 
frame overruns 
due to CPU latencies 


in responding 
to interrupts. 
Additional 
logic was added 
to 


the industry 
standard 
SCC consisting 
of a 10-bit deep 
by 


19-bit wide status FIFO, 14-bit receive 
byte counter, 
and 


control 
logic as shown in Figure 16. The 10 x 19 bits status 


FIFO is separate 
from the 8-byte 
receive 
data FIFO. 


When 
the enhancement 
is enabled, 
the status 
in Read 


Register 
1 (RR1) and byte count 
for the SOLC frame 
are 


stored 
in the 10 x 19-bit status FIFO. This allows the OMA 


controller 
to transfer the next frame 
into memory 
while the 


CPU verifies 
that the message 
was properly 
received. 


ZS0230 
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Summarizing 
the operation; 
data is received, 
assembled, 


and loaded 
into the 8-byte 
FIFO before being transferred 


to memory 
by the OMA controller. 
When a flag is received 


at the end of an SOLC frame, the frame byte count from the 
14-bit counter and five status bits are loaded 
into the status 
FIFO for verification 
by the CPU. 
The CRC 
checker 
is 


automatically 
reset in preparation 
for the next frame which 


can begin 
immediately. 
Since the byte count 
and status 


are saved for each frame, the message 
integrity 
is verified 


at a later time. 
Status 
information 
for up to 10 frames 
is 


stored 
before a status FIFO overrun 
can occur. 


If a frame is terminated 
with an ABORT, the byte count and 


status will be loaded 
to the status 
FIFO and the counter 


reset for the next frame. 


FIFO Detail. 
For a better 
understanding 
of details 
of the 
FIFO operation, 
refer to the block 
diagram 
in Figure 
16. 


Enable/Disable. 
This 
FIFO is implemented 
so that 
it is 


enabled 
when WR15, bit 02, is set and the ESCC is in the 


SOLC/HOLC 
mode. 
Otherwise, 
the status 
register 
con- 


tents bypass 
the FIFO and go directly 
to the bus interface 


(the FIFO pointer 
logic is reset either when disabled 
or via 


a channel 
or power-on 
reset). 
When 
t1e FIFO mode 
is 
disabled, 
the ESCC is completely 
downward 
compatible 


with the NMOS 
Z8030. 
The 
FIFO moce 
is disabled 
on 


power-up 
(WR15 
02 is set to 0 on reset). 
The effects 
of 


backward 
compatibility 
on the register 
set are that RR4 is 


an image of RRO, RR5 is an image of RR 1, RR6 is an image 
of RR2 and 
RR7 is an image 
of RR3. For details 
on the 


added 
registers, 
refer to Figure 18. The status of the FIFO 
Enable signal 
is obtained 
by reading 
RI'115, bit 02. If the 
FIFO is enabled, 
the bit will be set to 1; otherwise, 
it will 


be reset. 


Read Operation. 
When WR 15 bit 02 is set and the FIFO is 
not empty, 
the next 
read 
to status 
register 
RR1 or the 


additional 
registers 
RR7 and 
RR6, are from 
the 
FIFO. 
Reading 
status 
register 
RR1 causes 
one location 
of the 


FIFO to be emptied, 
so status is read after reading 
the byte 


count, 
otherwise 
the count 
is incorrect. 
Before 
the FIFO 


underflows, 
it is disabled. 
In this case, 
the multiplexer 
is 


switched 
to allow 
status 
to read 
directly 
from the status 


register. 
Reads 
from RR7 and 
RR6 contain 
bits that are 
undefined. 
Bit 06 of RR7 (FIFO Oata Available) 
is used to 
determine 
if status data is coming 
from the FIFO or directly 


from the status 
register, 
since 
it is set to 1 whenever 
the 
FIFO is not empty. 


Since not all status bits are stored in the FIFO, the All Sent, 
Parity, and EOF bits bypass 
the FIFO. The status bits sent 


through 
the 
FIFO 
are 
Residue 
Bits 
(:3), 
Overrun, 
and 
CRC Error. 


The sequence 
for proper 
operation 
of the byte count and 


FIFO logic is to read the registers 
in the following 
order: 


RR7, RR6, and RR1 (reading 
RR6 is optional). 
Additional 
logic 
prevents 
the FIFO from being 
emptied 
by multiple 
reads 
from 
RR1. The 
read 
from 
RR7 latches 
the 
FIFO 


empty/full 
status bit (06) and steers the status multiplexer 


to read from the ESCC megacell 
instead of the status FIFO 


(since the status FIFO is empty). The read from RR1 allows 
an entry to be read from the FIFO (if the FIFO was empty, 
logic was added 
to prevent 
a FIFO underflow 
condition). 


Write Operation. 
When the end of an SOLC frame (EOF) 


has been received 
and the FIFO is enabled, 
the contents 


of the status and byte-count 
registers 
are loaded 
into the 


FIFO. The EOF signal is used to increment 
the FIFO. If the 


FIFO overflows, 
the RR7 bit 07 (FIFO Overflow) 
is set to 


indicate 
the overflow. 
This bit and the FIFO control 
logic is 


reset 
by disabling 
and 
re-enabling 
the FIFO control 
bit 


(WR15 bit 02). For details of FIFO control timing during an 
SOLC frame, 
refer to Figure 
17. 


SOLe 
Status 
FIFO Anti-Lock 
Feature. 
When the Frame 


Status FIFO is enabled 
and the ESCC is programmed 
for 
"Special 
Receive 
Condition 
Only" 
(WR1 04=03=1), 
the 


data 
FIFO is not locked 
when 
a character 
with 
End of 


Frame status is read (Figure 
16). When a character 
with the 


EOF status 
is at the top of the FIFO, an interrupt 
with a 


vector for receive data is generated. 
The command 
"Reset 


Highest 
IUS" must be issued 
at the end of the interrupt 


service 
routine 
regardless 
if an interrupt 
acknowledge 


cycle 
had 
been 
executed 
(hardware 
or software). 
This II 
allows a OMA to complete 
transfer of the received 
frame to 


memory 
and then interrupt 
the CPU that a frame has been 
completed 
without locking 
the FIFO. Since in the "Receive 


Interrupt 
on Special 
Condition 
Only" 
mode 
the interrupt 


vector for receive data is not used, it is used to indicate 
that 
the last byte of a frame has been read out the receive FIFO. 
Reading 
the frame 
status 
(CRC, 
byte 
count 
and 
other 


status stored 
in the status FIFO) to determine 
EOF is not 


required. 


When a character 
with a special 
receive 
condition 
other 


than EOF is received 
(receiver 
overrun, or parity), a special 
receive condition 
interrupt 
is generated 
after the character 


is read from the FIFO and the receive 
FIFO is locked 
until 
the "Error Reset" command 
is issued. 


Interface 
to see 


SCC Status Reg 
RR1 
Residue 
Bits(3) 
Overrun, 
CRC Error 


Reset on Flag Detect 


Increment 
on Byte OET 


Enable Count in SOLC 


End of Frame Signal 


Status Read Comp 


Tail Pointer 
4-Bit Counter 


Head Pointer 
4·Bit Counter 


4·Bit Comparator 


Over 
Equal 


RR7 OS-DO + RR6 07 - DO 
Byte Counter 
contains 
14 bits 
for a 16 KByte maximum 
count. 


WR(15) 
Bit2 
Set Enables 
Status 
FIFO 


Z80230 
ESCC 


N 


FIFO Array 
10 Deep by 19 Bits Wide 


RR706 
FIFO data available 
status bit. Status bit set to 1 
when reading from FIFO. 


RR707 
FIFO Overflow 
Status Bit 
MSB of RR(7) is set on Status FIFO overflow . 


• All Sent bypasses 
MUX and equals contents 
of SCC Status Register. 
- Parity Bits bypass 
MUX and does the same. 
- EOF is set to 1 whenever 
reading from the FIFO. 


Don't load 
counter on 
1st Flag. 
Reset byte 
counter here. 


Reset byte 
counter and 
then load counter 
into FIFO and 
increment PTR. 


Z80230 
ESCC 


N 


Reset byte 
counter and 
then load counter 
into FIFO and 
increment PTR. 


The ESCC contains 
write registers 
in each channel that are 
programmed 
by the system 
separately 
to configure 
the 
functional 
uniqueness 
of the channels. 


In the ESCC, the data registers 
are directly 
addressed 
by 


selecting 
a High on the OIIC pin. With all other registers 


(with the exception 
of WRO and RRO), programming 
the 


write registers 
requires 
two write operations 
and reading 


the read registers 
requires 
both a write and a read opera- 


tion. The first write is to WRO and contains 
three bits that 


point 
to the 
selected 
register. 
The second 
write 
is the 


actual 
control 
word 
for the selected 
register, 
and 
if the 


second 
operation 
is read, 
the selected 
read 
register 
is 


accessed. 
All of the ESCC registers, 
including 
the data 


registers, 
may be accessed 
in this fashion. The pointer bits 


are automatically 
cleared 
after the read or write operation 


so that WRO (or RRO) is addressed 
again. 


Initialization. 
The system 
program 
first issues a series of 


commands 
to initialize the basic mode of operation. 
This is 


followed 
by other commands 
to qualify 
conditions 
within 


the selected 
mode. 
For example, 
in the Asynchronous 


mode, 
character 
length, 
clock 
rate, number 
of stop bits, 


and 
even 
or odd 
parity 
should 
be 
set first. 
Then 
the 


interrupt mode is set, and finally, the receiver and transmit- 
ter are enabled. 


Write Registers. 
The ESCC contains 
16 write registers 
(17 


counting 
the transmit 
buffer) in each channel. 
These write 


registers 
are 
programmed 
separately 
to configure 
the 


functional 
"personality" 
of the channels. 
There 
are two 


registers 
(WR2 and WR9) shared 
by the two channels 
that 


are accessed 
through 
either 
of them. WR2 contains 
the 


interrupt 
vector for both channels, 
while WR9 contains 
the 


interrupt 
control bits and reset commands. 
A new register, 


WRT, 
was added 
to the ESCC and may be written 
to if 


WR15 00 is set. Figure 
18 shows the format of each write 


register. 


Read 
Registers. 
The ESCC contains 
ten read 
registers 


(eleven, 
counting 
the receive 
buffer (RR8) in each chan- 
nel). Four of these may be read to obtain status information 
(RRO, RR1, RR10, and RR15). Two registers 
(RR12 and 


RR13) 
are read 
to learn 
the 
baud 
rate 
generator 
time 


constant. 
RR2 contains 
either 
the 
unmodified 
interrupt 


vector 
(Channel 
A) or the vector 
modified 
by status infor- 


mation 
(Channel 
B). RR3 contains 
the Interrupt 
Pending 


(IP) 
bits 
(Channel 
A only). 
RR6 
and 
RR7 contain 
the 


information 
in the SOLC Frame Status FIFO, but isonly read 


when WR15 02 is set. If WRT 
06 is set, Write Registers 


WR3, WR4, WR5, WRT, 
and WR10 can be read as RR9, 


RR4, RR5, and RR14, respectively. 
Figure 
19 shows 
the 


format of each Read register. 


II 


Write Register 
0 


~ 
I I 
o 
0 
o 
1 
1 
0 
1 
1 


Null Code 
Null Code 
Select Shift Left Mode 
Select Shift Right Mode 


o 
0 
o 
0 
o 
1 
o 
1 
1 
0 
1 
0 
1 
1 
1 
1 


o 
Null Code 
1 
p,oint High 
o 
Reset Ext/Status 
Interrupts 
1 
Send Abort (SDLC) 
o 
Enable 
Int on Next Rx Character 
1 
Reset Tx Int Pending 
o 
Error Reset 
1 
Reset Highest 
IUS 


o 
Null Code 
1 
Reset Rx CRC Checker 
o 
Reset Tx CRC Generator 
1 
Reset Tx UnderrunlEOM 
Latch 


Write Register 
1 


~ 


~ 


Ext Int Enable 


Tx Int Enable 


Parity is Special 
Condition 


o 
Rx Int Disable 
1 
Rx Int On First Charactor 
or Special 
Condition 
Oint 
On All Rx Charactem 
or Special 
Condition 
1 
Rx Int On Special 
Condition 
Only 


WAITfDMA 
Request 
On 
FleceiveflTransmit 


IWAITIDMA 
Request 
Function 


WAIT fDMA 
Request 
Enable 


Write Register 
2 


~ 


~~ 


V4 


V5 


V6 


V7 


Write Register 
3 


~ 


~ 


o 
Rx 5 BitS/Character 
1 
Rx 7 Bits/Character 
o 
Ax 6 Bits/Character 
1 
Ax 8 Bits/Character 


Write 
Register 
4 


~ 


~ 


Z80230 
ESCC 
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Rx Enable 


Sync Character 
Load Inhibit 


Address 
Search 
Mode (SDLC) 


Rx CRC Enable 


Enter Hunt Mode 


Auto Enables 


Parity 
Enable 


Parity 
EVENtfODD 


o 
0 
Sync Modes 
Enable 


o 
1 
1 Stop BiVCharacter 
1 
0 
1 1f2 Stop BitsfCharacter 


1 
1 
2 Stop Bits/Character 


o 
0 
a-Bit Sync Character 
o 
1 
16-Bit Sync Character 
1 
0 
SDLC Mode 
(01111110 
Flag) 


1 
1 
Extemal 
Sync Mode 


o 
0 
X1 Clock 
Mode 
o 
1 
X16 Clock Mode 
1 
0 
X32 Clock Mode 
1 
1 
X64 Clock Mode 


Z80230 
ESCC 


N 


Write Register 5 


~ 


~ 


RTS 


/SDLC/CRC-16 


Tx Enable 


Send Break 


o 
0 
Tx 5 Bits(Or Less)/Character 
o 
1 
Tx 7 Bits/Character 
1 
0 
Tx 6 Bits/Character 
1 
1 
Tx 8 Bits/Character 


Write Register 
6 
I~If~)l~~ 


Sync7 
Sync6 
SyncS 
Sync4 
SyncS 
Sync2 
Sync1 
SynCO 
Sync1 
SynCO 
SyncS 
Sync4 
SyncS 
Sync2 
Sync1 
SynCO 
Sync7 
SynCS 
SyncS 
Sync4 
SyncS 
Sync2 
Sync1 
SynCO 
SyncS 
Sync2 
Sync1 
Synco 
1 
1 
1 
1 
ADR7 
ADR6 
ADR5 
ADR4 
ADR3 
ADR2 
ADR1 
ADRO 
ADR7 
ADR6 
ADR5 
ADR4 
x 
x 
x 
x 


Monosync, 
8 Bits 


Monosync, 
6 Bits 
Bisync, 
16 Bits 


Bisync, 
12 Bits 


SDLC 
SDLC 
(Address 
Range) 


Write 
Register 
7 


~ 
n~~Jl~~ 


Sync7 
SyncS 
Sync1S 
Sync11 
o 


Sync6 
Sync4 
Sync14 
Sync10 
1 


Sync5 
Sync3 
Sync13 
Sync9 
1 


Sync4 
Sync2 
Sync12 
Sync8 
1 


Sync3 
Sync1 
Sync11 
Sync7 
1 


Sync2 
SyncO 
Sync10 
Sync6 
1 


Sync1 
x 
Sync9 
SyncS 
1 


SyncO 
x 
Sync8 
Sync4 
o 


Monosync, 
8 Bits 
Monosync, 
6 Bits 
Bisync, 
16 Bits 
Bisync, 
12 Bits 
SDLC 


Z80230 
ESCC'" 


WRTPrime 


~ 


~ 


Write Register 
9 


~ 


~ 


o 
0 
No Reset 
o 
1 
Channel Reset B 


1 
0 
Channel Reset A 


1 
1 
Force Hardware Reset 


Auto Tx Flag 


Auto EOM Reset 


Auto RTS Deactivation 


Rx FIFO Int Level 


DTRlREQ 
Timing Mode 


Tx FIFO Int Level 


Extended 
Read Enable 


Not Used, Always 0 


Write Register 
10 


~ 


~ 


6-BiVIS-Bil Sync 


Loop 
Mode 


AborVlFlag 
On Underrun 


Marl</lFlag Idle 


Go Active On Poll 


o 
0 
fTRxC Out = Xtal Output 


o 
1 
fTRxC Out = Transmit 
Clock 


1 
0 
fTRxC Out = BR Generator 
Output 


1 
1 
fTRxC Out = DPLL Output 


fTRxC 
InpuVOutput 


o 
0 
Transmit 
Clock = IRTxC Pin 
o 
1 
Transmit 
Clock = fTRxC Pin 
1 
0 
Transmit 
Clock = BR Generator 
Output 


1 
1 
Transmit 
Clock = DPLL Output 


o 
0 
NRZ 
o 
1 
NRZI 
1 
0 
FM1 (Transition = 1) 


1 
1 
FMO (Transition = 0) 


VIS 


NV 


DLG 


MIE 


Stalus High/IStalus 
Low 


Software INTACK Enable 


Write Register 
11 


~ 
I I 


o 
0 
Receive Clock = IRTxC 
Pin 
o 
1 
Receive Clock = fTRxC 
Pin 
1 
0 
Receive Clock = BR Generator 
Output 
1 
1 
Receive Clock = DPLL Output 


~~~2i~·"~O.,~ 
, 
_ 


Write Register 14 


~ 


~ 


Write Register 
12 


~ 


~ 


Write Register 
13 


~ 


~ 


Tca 


TC9 


TCla 


TCll 


TC12 


TC13 


TC14 


a 
a 
a 
Null Command 
0 
a 
1 
Enter Search Mode 
a 
1 
a 
Reset Missing Clock 


0 
1 
1 
Disable DPLL 
1 
a 
0 
Set Source = BR Generator 
1 
a 
1 
Set Source = IRTxC 


1 
1 
a 
Set FM Mode 
1 
1 
1 
Set NRZI Mode 


Write Register 
15 


~ 


~ 


Z80230 
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BR Generator 
Enable 


SA Generator 
Source 


IDTRlRequest 
Function 


Auto Echo 


Locai Loopback 


WR7' SDLC Feature Enable 


Zero Count IE 


SDLC FIFO Enabie 


DCDIE 


SynclHunt 
IE 


CTSIE 


Tx UnderrunlEOM 
IE 


Break/Abort 
IE 
II 


Read Register 0 


~ 


~ 


Read Register 1 


~ 


~ 


Read Register 2 


~ 


~~ 


V4 


V5 


V6 


V7 


R. Character Available 


ZaroCount 


Tx Buffer Empty 


OCO 


SynclHunt 


CTS 


Tl< UnderrunlEOM 


Break/Abort 


Read Register 3 


~ 


~ 


Channel 
B Ext/Status 
IP 


Channel 
B Tx IP 


Channel 
B Rx IP 


Channel 
A Ext/Status 
IP 


Channel 
A Tx IP 


Channel 
A Rx IP 


o 


o 


• 
Can only be accessed 
if the SOLC FIFO enhancement 
is enabled 
(WR15 
bit 02 sat to 1) 


BCS 


BC9 


BC10 


BC11 


BC12 


BC13 


FDA: FIFO Data Available 
1 = Status 
Reads 
from FIFO 
o = Status 
Reads 
from ESCC 


FOS: FIFO Overflow 
Status 
1 = FIFO Overflowed 
0= 
Nonmal 


* Can only be accessed 
if the SOLC FIFO enhancement 
is enabled 
(WR 15 bit 02 set to 1) 


Read Register 
6 • 


~ 


~ 


Rosidu9 Code 2 


Rasidue Code 1 


Residue Code 0 


PC:lrity Error 


R)( Overrun 
Error 


CllC/Framing 
Error 


End of Frame (SOLC) 


Read Register 
7 * 


~ 


~ 
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Read Register 10 


~ 
~1"~O 


Read Register 
13 


~ 


~ 


Read Register 12 


~ 


~ 


Loop Sanding 


o 


Two Clocks Missing 


One Clock Missing 


Tca 


TC9 


TC10 


TC11 


TC12 


TC13 


TC14 


TC15 


Read Register 
15 


~ 


~ 


~ 
~erocountlE 


~ 
SDLC Status FIFO Enable 


DCDIE 


SyncIHunt 
IE 


CTSIE 


Tx UnderrunlEOM 
IE 


BreakiAbM 
IE 
II 
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Z80230 INTERFACE TIMINGi 


The 
Z-Bus 
compatible 
ESCC 
is 
suited 
for 
system 


applications 
with multiplexed 
addmss/data 
buses similar 


to the Z8l1>,Z8000ll>, Z280ll>. 


Two control signals, 
IAS and IDS, are used by the Z80230 


to time 
bus transactions. 
In addition, 
four other 
control 


signals 
(lCSO, 
CS1, 
R/NJ, 
and 
IINTACK) 
are 
used 
to 


control 
the type 
of bus transaction 
that 
occurs. 
A bus 


transaction 
is initiated 
by IAS; the rising edge 
latches 
the 


register address 
on the Address/Data 
bus and the state of 


IINTACK 
and ICSO. 


In addition 
to timing 
bus transactions. 
IAS is used by the 


interrupt 
section 
to set the 
Interrupt 
Pending 
(IP) bits. 
Because 
of this, IAS must be kept cycling 
for the interrupt 


section 
to function 
properly. 


The Z80230 generates 
internal control signals in response 


to a register 
access. 
Since IAS and IDS have no phase 


Z80230 
ESCC 
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relationship 
with 
PCLK, 
the 
circuitry 
generating 
these 


internal control signals provide time for metastable 
condition 
to disappear. 
This results 
in a recovery 
time 
related 
to 


PCLK. 


This recovery 
time applies 
only to transactions 
involving 


the Z80230, 
and any intervening 
transactions 
are ignored. 


This recovery 
time is four PCLK cycles, 
measure 
from the 


falling edge of IDS of one access to the ESCC, to the falling 
edge of IDS for a subsequent 
access. 


The Read cycle 
timing 
for the Z80230 
is shown 
in Figure 


20. The register 
address 
on AD7-ADO, as well as the state 
of ICSO and IINTACK, 
are latched 
by the rising edge of IAS. 


R/NJ 
must 
be HIGH 
before 
IDS falls to indicate 
a Read 


cycle. The Z80230 data bus drivers are enabled 
while CS1 


is HIGH and IDS is LOW. 


\ 


nNTACK 
,7 
\_------ 


AD7-AOO 
X 
Address >-< 
oIX 
Dala Valid 
) •••--- 


R1foN 
/ 


CS1 
. 
/ 
\---. 


\""----~/ 


Z80230 
ESCCN 


IAs~1 
\ 
/ 
7 
\ 


~AddreSS 
>eX 
Data Valid 
} 
\ 
C 


7 
\ 
\ 
/ 


II 


The Interrupt 
Acknowledge 
cycle timing for the Z80230 
is 


shown in Figure 22. The address 
on AD7-ADO and the state 


of ICSO and IINTACK 
are latched 
by the rising edge of IAS. 


However, 
if IINTACK 
is LOW, the address 
ICSO, CS1 and 
R//W are ignored 
for the duration 
of the interrupt 
acknowl- 


edge cycle. 


The Z80230 
samples 
the state of IINTACK 
on the rising 


edge 
of IAS and AC parameters 
#7 and #8 specify 
the 


setup 
and 
hold 
time 
requirements. 
Between 
the 
rising 


edge of IAS and the falling 
edge 
of IDS, the internal 
and 


external daisy chains settle (AC parameter 
#29). A system 


with 
no external 
daisy 
chain 
should 
provide 
the 
time 


priority 
internal 
to the ESCC. Systems 
using 
an external 


daisy chain should refer to Note 5 referenced 
in the Z80230 


Z80230 
ESCC~ 


Read/Write 
and Interrupt 
Acknowledge 
Timing for the time 


required 
to settle the daisy chain. 


If there isan interrupt 
pending 
inthe ESCC, and lEI is HIGH 


when IDS falls, the acknowledge 
cycle 
was intended 
for 
the 
ESCC. 
This 
being 
the 
case, 
the 
Z80230 
sets 
the 
Interrupt 
Under Service 
(IUS) latch for the highest 
priority 


pending 
interrupt, 
as well as placing 
an interrupt 
vector on 


AD7-ADO. 
The 
placing 
of a vector 
on the 
bus 
can 
be 


disabled 
by setting 
WR9, 01 =1. The liNT 
pin also goes 


inactive 
in response 
to the falling 
edge 
of IDS. Note that 
there 
should 
be only 
one IDS per acknowledge 
cycle. 


Another 
important 
fact is that the IP bits in the Z80230 
are 


updated 
by lAS, which may delay interrupt 
requests 
if the 


processor 
does 
not supply 
IAS strobes 
during 
the time 


between 
accesses 
of the Z80230. 


ICSO 
)( 


AD7-ADO 
( 
< 
X 
Vector ) 


\ 
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OTHER ZILOG DATA COMMUNICATIONS 
PRODUCTS 


Z80230 
ESCC 
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SIO Family 


Z84C40 
SIO 
Z84C131PC 
Z84C151PC 


Dual channel 
multiprotocol 
USART. 


Z80 CPU with integrated 
SIO, CTC and WDT. 
Z80 CPU with integrated 
SIO, CTC, WDT and PIO. 


see Family 


Z08530 
SCC 
Z08030 
SCC 
Z85C30 
SCC 
Z80C30 
SCC 
Z85230 
ESCC 
N 


Z16C351SCC 
N 


Z80181 
SAC 
N 


NMOS SCC low cost with speeds 
up to 8 MHz. 
NMOS SCC for multiplexed 
buses. 


CMOS SCC at speeds 
up to 16 MHz. NMOS compatible. 


CMOS SCC for multiplexed 
buses. 


CMOS 
ESCC for nOll-multiplexed 
buses. 


SCC with 4 channel 
DMA and advanced 
CPU interface. 


Z180 CPU with inte~Jrated single channel 
SCC. 


use Family 


Z16C30 
USC 
N 
Dual channel 
high performance 
multi-protocol 
data communications 
up to 10 Megabits/second. 


Z16C33 
MUSC 


N 
Single channel 
USC with ISDN Time Slot Assigner. 
Z16C31 
IUSC 
N 
MUSC with high performance 
dual channel 
DMA. 


Z16C50 
DDPLL 


N 
Dual channel 
DPLL cell from the USC. 
•• 
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ABSOLUTE MAXIMUM RATINGS 


Vcc Supply Voltage range 
-o.3V to +7.0V 


Voltages on all pins 
with respect to GND 
-o.3V to Vcc+0.3V 


Operating Ambient 
Temperature 
See Ordering Information 
Storage Temperature 
-65°C to +150°C 


Z80230 
ESCC 
N 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 


The DC Characteristics and capacitance sections below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. 


From Output:IT 
Under Test 


'OOpFII 
~O~ 


• 
+4.50 V ~ Vcc~ + 5.50 V 


• 
GND =ov 
• 
TA as specified in Ordering Information 


C,N 
COUT 
Cvo 


Note: 
f = 1 MHz, over specified temperature 
range. 


Input Capacitance 
Output Capacitance 
Bidirectional Capacitance 


Unmeasured pins 
returned to Ground. 


MISCELLANEOUS 
Gate Count - 11,000 
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DC CHARACTERISTICS 
Z80230 


V1H 
Input High Voltage 


V1L 
Input Low Voltage 


VOH1 
Output 
High Voltage 


VOH2 
Output 
High Voltage 


VOL 
Output 
Low Voltage 


.I'L 
Input Leakage 


10L 
Output 
Leakage 


Icc1 
Vcc Supply 
Current 


Min 
Typ 
Max 
Unit 


2.2 
Vcc +0.3 
V 


-0.3 
0.8 
V 


2.4 
V 


Vcc -0.8 
V 


0.4 
V 


±10.0 
J.!A 


±10.0 
J.!A 


4 
10 (8.5 MHz) 
mA 
5 
12 (10 MHz) 
mA 
7 
15 (16 MHz) 
mA 
9 
20 (20 MHz) 
mA 


6 
mA 


10H = -1.6 mA 


10H= -250 
J.!A 


10L = 2.0 mA 


0.4 $ V1N$+2.4V 


0.4 $ VOUT$+2.4V 


Vcc=5V V1H=4.8 V1L=0.2V 
Crystal 
Oscillators 
off 


Current 
for each osc. 


in addition 
to 1CC1 


Notes: 
[1J Vcc = 5V ± 10% unless otherwise specified. 
over specified 
temperature 
range. 


[2J Typicallcc 
was measured with oscillator off. 
[3J No IcqOOC) max is specified 
due to dependencI' 
on the external circuit. 


II 
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AC CHARACTERISTICS 
Z80230 Read and Write Timing Diagrams 


Z80230 
ESCC 


N 


II 


LOVt:.0V nti::lU/VVrllt 
IIIIIIII\J 
I dUlt 


10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes· 


1 
TwAS 
IAS Low Width 
30 
20 


2 
TdDS(AS) 
IDS Rise to IAS Fall Delay 
10 
10 
[1 ] 


3 
TsCSO(AS) 
ICSO to IAS Rise Setup Time 
0 
0 
[1 ] 


4 
ThCSO(AS) 
ICSO to IAS Rise Hold Time 
20 
15 
[1 ] 


5 
TsCS1(DS) 
CS1 to IDS Fall Setup Time 
50 
35 
[1 ] 
6 
ThCS1(DS) 
CS1 to IDS Rise Hold Time 
20 
10 
[1 ] 
7 
TsIA(AS) 
IINTACK 
to IAS Rise Setup Time 
10 
10 


8 
ThIA(AS) 
IINTACK 
to IAS Rise Hold Time 
125 
100 


9 
TsRWR(DS) 
R//W (Read) to IDS Fall Setup Time 
50 
30 
10 
ThRW(DS) 
R//W to IDS Flise Hold Time 
0 
0 
11 
TsRWW(DS) 
R//W (Write) to IDS Fall Setup Time 
0 
0 


12 
TdAS(DS) 
IAS Rise to IDS Fall Delay 
20 
15 


13 
TwDSI 
IDS Low Width 
125 
80 
14 
TrC 
Valid Access 
Recovery 
Time 
4TcPc 
4TcPc 
[2] 


15 
TsA(AS) 
Address 
to IAS Rise Setup Time 
10 
10 
[1 ] 
16 
ThA(AS) 
Address 
to IAS Rise Hold Time 
20 
10 
[1] 


17 
TsDW(DS) 
Write Data to IDS Fall Setup Time 
10 
10 


18 
ThDW(DS) 
Write Data to IDS Rise Hold Time 
0 
0 


19 
TdDS(DA) 
IDS Fall to Data Active 
Delay 
0 
0 


20 
TdDSr(DR) 
IDS Rise to Read Data Not Valid Delay 
0 
0 


21 
TdDSf(DR) 
IDS Fall to Read Data Valid Delay 
120 
70 
22 
TdAS(DR) 
IAS Rise to Read Data Valid Delay 
190 
110 
23 
TdDS(DRz) 
IDS Rise to Read Data Float Delay 
35 
20 
[3] 


24 
TdA(DR) 
Address 
Required 
Valid to Read Data Valid Delay 
210 
100 


25 
TdDS(W) 
IDS Fall to Wait Valid Delay 
160 
60 
[4] 


26 
TdDSf(REQ) 
IDS Fall to /WIIREQ Not Valid Delay 
160 
60 
27 
TdDSr(REQ) 
IDS Fall to IDTRIIREQ 
Not Valid Delay 
4TcPc 
4TcPc 
28 
TdAS(INT) 
IAS Rise to II \IT Valid Delay 
500 
175 
[4] 


29 
TdAS(DSA) 
IAS Rise to IDS Fall (Acknowledge) 
Delay 
225 
50 
[5] 


30 
TwDSA 
IDS (Acknowledge) 
Low Width 
125 
75 


31 
TdDSA(DR) 
IDS Fall (Acknowledge) 
to Read Data Valid Delay 
120 
70 


32 
TsIEI(DSA) 
lEI to IDS Fall (Acknowledge) 
Setup Time 
80 
50 


33 
ThIEI(DSA) 
lEI to IDS Rise (Acknowledge) 
Hold Time 
0 
0 


34 
TdIEI(IEO) 
lEI to IEO Delay 
90 
45 
35 
TdAS(IEO) 
IAS Rise to IEO Delay 
175 
80 
[6] 


36 
TdDSA(INT) 
IDS Fall (Acknowledge) 
to liNT Inactive 
Delay 
450 
200 
[4] 


37 
TdDS(ASQ) 
IDS Rise to IAS Fall Delay for No Reset 
15 
10 


38 
TdASQ(DS) 
IAS Rise to IDS Fall Delay for No Reset 
15 
10 


39 
TwRES 
IAS and IDS Coincident 
Low for Reset 
100 
75 
[7] 


40 
TwPCI 
PCLK Low Width 
40 
100 
26 
1000 


AC CHARACTERISTICS 
Z80230 ReadlWrite Timing Table (Continued) 


No 
Symbol 
Parameter 


41 
TwPCh 
PCLK High Width 


42 
TcPC 
PCLK Cycle Time 


43 
TrPC 
PCLK Rise Time 


44 
TIPC 
PCLK Fall Time 


10 MHz 
16 MHz 


Min 
Max 
Min 
Max 
Notes· 


40 
1000 
26 
1000 


100 
2000 
61 
2000 


10 
5 


10 
5 


Notes: 
[1J Parameter does not apply to Interrupt Acknowledge 
transactions. 
[2J Parameter applies only between transactions 
involving the ESCC. 
[3J Float delay is defined as the time required for a ±O.5V change in the output with a maximum DC load and a minimum AC load. 
[4] Open-drain output, measured with open-drain test load. 
[5] Parameter is system dependent. 
For any Zilog ESCC in the daisy chain. TdAS(DSA) must be greater than the sum of TdAS(IEo) 
for the highest 
priority device in the daisy chain. TsIEI(DSA) for the Zilog ESCC, and TdIElf(IEo) for each device separating them in the daisy chain. 
[6] Parameter applies only to a Zilog ESCC pulling INT Low at the beginning 
of the Interrupt Acknowledge 
transaction. 
[7] Internal circuitry allows for the reset provided by the ZS· to be recognized as a reset by the Z-ESCC. All timing references assume 2.0V for a logic 
1 and O.SVfor a logic O. 


II 
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AC CHARACTERISTICS 
Z80230 General Timing Diagram 


ICTSlrrRxC, 


RTxC 
Receive 


ICTSlrrRxC, 


RTxC 
Transmit 


PCLK~ 


~s-1i3-\- 
~-x==-_ -====--==- 


IRTXC~ 


ICTSlrrRxC 
~ 


-_.~ 
-_.~ 
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AC CHARACTERISTICS 
Z80230 General Timing Table 


10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes· 


1 
TdPC(REQ) 
/PCLK 
Low to W/REQ Valid 
200 
110 
2 
TsPC(W) 
/PCLK 
Low to Wait Inactive 
300 
180 
3 
TsRXC(PC) 
/RxC High to /PCLK High Setup Time 
NA 
NA 
[1,4] 
4 
TsRXD(RXCr) 
RxD to /RxC High Setup Time 
0 
0 
[1 ] 


5 
ThRXD(RxCr) 
RxD to /RxC High Hold Time 
125 
60 
[1 ] 
6 
TsRXD(RXCf) 
RxD to /RxC Low Setup Time 
0 
0 
[1,5] 
7 
ThRXD(RXCf) 
RxD to /RxC Low Hold Time 
125 
60 
[1,5] 
8 
TsSY(RXC) 
SYNC to /RxC High Setup Time 
-150 
-100 
[1 ] 


9 
ThSY(RXC) 
SYNC to /RxC High Hold Time 
5TcPc 
5TcPc 
[1] 
10 
TsTXC(PC) 
ITxC Low to /PCLK 
High Setup Time 
NA 
NA 
[2,4] 
11 
TdTXCf(TXD) 
ITxC Low to TxD Delay 
150 
85 
[2] 


12 
TdTxCr(TXD) 
ITxC High to TxD Delay 
150 
85 
[2,5] 


13 
TdTXD(TRX) 
TxD to TRxC Delay 
140 
80 
14 
TwRTXh 
RTxC High Width 
120 
80 
[6] 
15 
TwRTXI 
TRxC Low Width 
120 
80 
[6] 
16a 
TcRTX 
RTxC Cycle Time 
400 
244 
[6,7] 


16b 
TxRX(DPLL) 
DPLL Cycle Time Min 
50 
31 
[7,8] 


17 
TcRTXX 
Crystal 
Osc. Period 
100 
1000 
100 
1000 
[3] 
18 
TwTRXh 
TRxC High Width 
120 
80 
[6] 


19 
TwTRXI 
TRxC Low Width 
120 
80 
[6] 


20 
TcTRX 
TRxC Cycle Time 
400 
244 
[6,7] II 


21 
TwEXT 
DCD or CTS Pulse Width 
120 
70 


22 
TwSY 
SYNC Pulse Width 
120 
70 


Notes: 
[1J RxC is /RTxC or ITRxC, whichever is supplyirg 
the receive clock. 


[2J TxC is ITRxC or /RTxC, whichever is supplying 
the transmit clock. 


[3J Both /RTxC and /SYNC have 30 pF capacitors 
to ground connected 
to them. 


[4J Synchronization 
of RxC to PCLK is eliminated in divide-by-four 
operation. 
[5J Parameter applies only to FM encoding/decoding. 
[6J Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing requirements are identical to case PCLK requirements. 
[7J The maximum receive or transmit data rate is 1/4 PCLK. 
[8] Applies to DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock should have a 50% duty cycle . 


• Units in nanoseconds 
(ns). 
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AC CHARACTERISTICS 
Z80230 System Timing Table 


10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes* 


1 
TdRXC(REQ) 
/RxC High to W/REQ Valid 
13 
17 
13 
17 
[2] 
2 
TdRXC(W) 
/RxC High to Wait Inactive 
13 
19 
13 
19 
[1,2] 
3 
TdRdXC(SY) 
/RxC High to SYNC Valid 
9 
12 
9 
12 
[2] 


4b 
TdRXC(INT), 
Z80230 
/RxC High to INT Valid 
13 
17 
13 
17 
[1,2] 


2 
3 
+2 
+3 
[4] 
5 
TdTXC(REQ) 
/TxC Low to W/REQ Valid 
8 
11 
8 
11 
[3] 


6 
TdTXC(W) 
/TxC Low to Wait Inactive 
8 
14 
8 
14 
[1,3] 


7 
TdTXC(DRQ) 
/Txc Low to DTR/REQ Valid 
7 
10 
7 
10 
[3] 
8b 
TdTXC(INT), 
Z80230 
/TxC Low to /INT Valid 
7 
9 
7 
9 
[1,3] 


+2 
+3 
+2 
+3 
[4] 


9a 
TdSY(INT) 
SYNC to INT Valid 
2 
6 
2 
6 
[1 ] 
9b 
TdSY(INT) 
SYNC to INT Valid 
2 
3 
2 
3 
[1,4] 


10b 
TdEXT(INT), 
Z80230 
2 
3 
3 
8 
[1,4] 


Notes: 
[1] Open-drain 
output. measured with open-drain 
test load. 
[2] /RxC is IRTxC or /TRxC, whichever 
is supplying the receive clock. 


[3) /TxC is /TRxC or /RTxC, whichever 
is supplying 
the transmit clock. 


[4] Units equal to IAS . 


• Units equal to TcPc. 


SYM80L 
MILLlMl:TER 
INCH 


MIN 
MAX 
MIN 
MAX 


Al 
0.51 
0.81 
.020 
,032 


A2 
3,25 
3.43 
.128 
.135 


8 
0.38 
0.53 
.0\5 
.021 


81 
1,02 
1.52 
.040 
.060 


C 
0:e3 
0.38 
.009 
.015 


D 
52,07 
52,58 
2.050 
2.070 


E 
15,24 
15,75 
.600 
,620 


EI 
13.59 
14.22 
.535 
.560 


IS 
2.54 
TYP 
.100 
ryp 


.A 
15.49 
16.5\ 
.610 
.6SO 


L 
3.18 
3.81 
.125 
.ISO 


• Q\ 
1.52 
1.91 
.060 
.075 


S 
1.52 
2.29 
,060 
.090 


D 
. 


DI 


~ 
6 
1 
40 


7 
i 


139,, 
I 
11 
_._._. +._. -·-1 
E1 
E 
I W 
I 
17 
i 


NOTES' 
I. CONTROLLING DIMENSIONS , INCH 
f. LEADS ARE COPLANIIR "'ITHIN 
.004 IN. 
3. DIMENSION , -.HIL 
INCH 


SYMBOL 
MILLlMETfR 
INCH 
MIN 
MAX 
MIN 
MAX 


A 
4.27 
4.57 
.168 
.180 


AI 
2.67 
f.92 
.105 
.tl5 


DIE 
17.40 
17.65 
.685 
.695 


DI/EI 
16.51 
16.66 
.650 
.656 


D2 
15.24 
16.00 
.600 
.630 


I!I 
1.27 TYP 
.050 TYP 
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ORDERING INFORMATION 


10 MHz 
Z8023010PSC 
Z8023010VSC 


16 MHz 
Z80230 16PSC 
Z8023016VSC 


Package 
P = Plastic 
DIP 
V = Plastic 
LCC 
C = Ceramic 
DIP 


Temperature 
E = -40°C 
to + 100°C 
S = O°C to +70°C 


Speeds 
10 = 10 MHz 
16 = 16.384 MHz 


Environmental 
C = Plastic Standard 
D = Plastic Stressed 
E = Hermetic 
Standard 


Example: 


Z 
80230 
16 
P S 
C 


~ 


Environmental 
Flow 
Temperature 
Package 
Speed 
Product 
Number 
Zilog 
refix 


Z8030/Z8530 Z-Bus® SCC 
Serial Communication 
Controller 


Z80C30/Z85C30 C OS II 
Serial Communication 
Controller 


Z80230 Z-Bus® ESCC 
Enhanced Serial Communication 
Controller 


Z85230 ESCCTM 


Enhanced Serial Communication 
Controller 


Z85233 E SCCTM 
Enhanced Mono Serial Communication 
Controller 


•• 


Z85230 


ESCCTM ENHANCED SERIAL 
COMMUNICATION 
CONTROLLER 


FEATURES 
• 
Deeper 
Data FIFOs 
• 
New 
Programmable 
Features 
Added 
with 
Write 


- 4-Byte Transmit 
FIFO 
Register 
7' 


- 8-Byte 
Receive 
FIFO 
• 
Write Registers: 
WR3, WR4, WR5, and WR10 are now 
• 
Programmable 
FIFO Interrupt 
Levels Provide Flexible 
Readable 


Interrupt 
Response 
• 
Read Register 
0 Latched 
During 
Access 
• 
Pin and 
Function 
Compatible 
to CMOS 
and 
NMOS 


Z85C30 
SCC 
• 
Software 
Interrupt 
Acknowledge 
Mode 
• 
Many Improvements 
to Support SDLC/HDLC 
Transfers: 
• 
DPLL Counter 
Output 
Available 
as Jitter-Free 
Clock 


Deactivation 
of IRTS Pin after Closing 
Flag 
Source 


Automatic 
Transmission 
of the Opening 
Flag 


Automatic 
Reset of Tx Underrun/EOM 
Latch 
• 
IDTR//REQ 
Pin Deactivation 
Time Reduced 


Complete 
CRC Reception 


TxD pin Automatically 
Forced 
High with NRZI 
• 
Two Independent 
Full-Duplex 
Channels, 
each with a 


Encoding 
when using Mark Idle. 
Crystal 
Oscillator, 
Baud 
Rate Generator, 
and Digital 


Receive 
FIFO Automatically 
Unlocked 
for 
Phase-Locked 
Loop. 


Special 
Receive 
Interrupts 
whBn using the 
SDLC Status FIFO. 
• 
Multi-Protocol 
Operation 
Under 
Program 
Control 


Back-to-Back 
Frame Transmission 
Simplified 
• 
Asynchronous 
Mode with Five to Eight Bits, and One, 
• 
Easier Interface 
to Popular 
CPUs 
One and One-Half, 
or Two Stop 
Bits per Character; 


Programmable 
Clock 
Factor; 
Break 
Detection 
and 
• 
Fast Speeds: 
Generation; 
Parity, 
Overrun, 
and 
Framing 
Error 


- 8.0 MHz for Data Rates up to 2.0 Mbitlsec. 
Detection. 


- 10.0 MHz for Data Rates up to 2.5 Mbitlsec. 
- 16.384 MHz for Data Rates up to 4.096 Mbitlsec. 
• 
Synchronous 
Mode with Internal or External Character 


- 20.0 MHz for Data Rates up to 5.0 Mbitlsec. 
Synchronization 
on 
One 
or 
Two 
Synchronous •• 


Characters 
and CRC Generation 
and Checking 
with 
• 
Improved 
SDLC Frame Status FIFO 
Programmable 
CRC Preset Values. 


• 
Low Power CMOS 


The Zilog 
Enhanced 
Serial 
Communications 
Controller, 
Z85230 
ESCC, is a pin and software 
compatible 
CMOS 


member 
of the SCC" 
Family (The SCC was introduced 
by 


Zilog 
in 1981.). The ESCC is a dual-channel, 
fUll-duplex 
data communications 
controller 
capable 
of supporting 
a 


wide 
range 
of popular 
protocols. 
The ESCC is built from 


Zilog's 
industry 
standard 
SCC core and is compatible 
with 


designs 
using Zilog's 
SCC to receive 
and transmit 
data. It 


has many 
improvements 
that 
significantly 
reduce 
CPU 


overhead. 
The addition 
of a 4-byte transmit 
FIFO and an 8- 


byte 
receive 
FIFO 
significantly 
reduces 
the 
overhead 


required 
to provide 
data to, and get data from, the trans- 


mitters 
and receivers. 
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GENERAL DESCRIPTION 
(Continued) 


The ESCC also has many 
features 
that improve 
packet 


handling 
in SOLC 
mode. 
The 
ESCC will 
automatically: 
transmit a flag before the data, reset the Tx Underrun/EOM 
latch, force the TxO pin high at the appropriate 
time when 


using 
NRZI 
encoding, 
deassert 
the /RTS 
pin after 
the 


closing 
flag, 
and 
better 
handle 
ABORTed 
frames 
when 


using 
the 
10x19 
status 
FIFO. The combination 
of these 


features 
along 
with the deeper 
data 
FIFOs significantly 


simplifies 
SOLC driver software. 


The CPU hardware 
interface has been simplified 
by relieving 


the databus 
setup 
time requirement 
and supporting 
the 


software 
generation 
of the interrupt 
acknowledge 
signal (I 


INTACK). 
These 
changes 
allow 
an 
interface 
with 
less 


external logic to many microprocessor 
families while main- 


taining compatibility 
with existing 
designs. 
I/O handling 
of 


the ESCC is improved 
over the SCC with faster response 


of the /INT and /OTA//REO 
pins. 


Z85230 
ESCC 
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The many 
enhancements 
added 
to the ESCC permits 
a 


system design that increases 
overall system 
performance 


with better data handling 
and less interface 
logic (Figure 


1). 


Notes: 
All Signals 
with a preceding 
front slash, 'r, are active 
Low, e.g.: 


B/f\N (WORD 
is active 
Low); IBf\N (BYTE 
is active 
Low, only). 


Power 
Ground 
Vcc 
GND 


t t 


Channel 
A 
Exploded View 


Transmit 
Logic 


Transmit 
FIFO 
Transmit 
MUX 
4 Byte 


~ 


Data Encoding 
& CRC 
Generation 


Receive and Transmit 
Clock Multipexer 


Digital 
Baud Rate 
Crystal 
Phase-Locked 
Generator 
Oscillator 
Loop 
Amplifier 


Modem/Control 
Logic 


Receive 
Logic 


Ree. Status 
Ree. Data 
Receive MUX 
FIFO 8 Byte 
FIFO 8 Byte 


~ 
~ 
CRC Checker, 
Data Decode & 
SDLC Frame Status FIFO 
Sync Character 
10 x 19 
Detection 


~ 


ITRxCA 


IRTxCA 


/CTSA 


IDCDA 


/SYNCA 
IRTSA 


/DTRAI/REQA 
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/INT 


Interrupt 
/INTACK. 
Control 
lEI. 
t 
IEO 


PCLK 
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PIN DESCRIPTIONS 


The following 
section 
describes 
the Z85230 
pin functions. 
Figures 
2 and 3 detail the pin assi~lnments 
for the 40-pin 


DIP and 44-pin 
PLCC 
packages. 
The Z85230 
ESCC is 


socket compatible 
with the Zilog Z8!i30 and Z85C30 as the 


01 


03 


05 


07 


liNT 


IEO 


lEI 


/INTACK 


VCC 


IWIIREQA 


ISYNCA 


IRTxCA 


RxOA 


/TRxCA 


TxOA 


10TR//REQA 


IRTSA 


ICTSA 


10COA 


PCLK 
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pin electrical 
characteristics 
and pin assignments 
are the 


same. Any unused 
input pins should 
be pulled 
up to the 


+5V supply. 


DO 


02 


04 


06 


IRO 


IWR 


NIB 


ICE 


OIIC 


GNO 


IWIIREQB 


ISYNCB 


IRTxCB 


RxOB 


/TRxCB 


TxOB 


10TR//REQB 


RTSB 


ICTSB 


10COB 


IEO 


lEI 


I1NTACK 


VCC 


NlIIREQA 


ISYNCA 


IRTxCA 


RxDA 


/TAxCA 


TxDA 


NC 


!Xl !Xl c..> 
cnOz 
I- 
W 
~~ 
Q 


AJIB 


ICE 


DIIC 


NC 


GND 


NlIIREQB 


ISYNCB 


IRTxCB 


RxDB 


/TAxCB 


TxDB 


07 
TxOA 
} 
Serial 


D6 
RxOA 
Data 


05 
/TRxCA 
} 
Channel 
04 
IRTxCA 
Clocks 


03 
ISYNCA 


02 
IWIIREQA 
}~M 
IOTA/IREQA 
Controls 
01 
lor Modem, 
DO 
IRTSA 
OMAand 


IRO 
ICTSA 
Other 


IWR 
Z85230 
IOCOA 


Al/B 
TxOB 
} 
Serial 


ICE 
RxOB 
Data 
II 


OIiC 
/TRxCB 
} 
Channel 


liNT 
IRTxCB 
Clocks 


IINTACK 
ISYNCB 


lEI 
IWIIREQB 
} C_" 
IEO 
IOTA//REQB 
Controls 


IRTSB 
lor Modem, 
OMAand 
ICTSB 
Other 


IOCOB 
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PIN DESCRIPTIONS 


ICTSA,/CTSB 
Clear To Send (inputs, active Low).These 


pinsfunction astransmitter enables ifthey are programmed 
for Auto Enables (WR3, 05=1). A Low on the inputs 
enables the respective transmitters. If not programmed as 
Auto Enables, they may be used as a general-purpose 
inputs. Both inputs are Schmitt-trimler buffered to accom- 
modate slow rise-time inputs. The ESCCdetects pulses on 
these inputs and can interrupt the CPU on both logic level 
transitions. 


IOCOA,IOCOB 
Data Carrier 
Detect (inputs, active Low). 


These pins function as receiver enables if they are pro- 
grammed for Auto Enables (WR3, 1)5=1); otherwise they 
are used as general-purpose input pins. Both pins are 
Schmitt-trigger buffered to accommodate slow rise time 
signals. The ESCC detects pulses on these pins and can 
interrupt the CPU on both logic level transitions. 


IRTSA, IRTSB 
Request 
To Send (outputs, active Low). 
The /RTS pins can be used as general purpose outputs or 
with the Auto Enables feature. When used with Auto 
Enables ON (WR3,05= 1)in asynchronous mode, the/RTS 
pin goes High after the transmitter is empty. When Auto 
Enable is OFF, the /RTS pins can be used as general 
purpose outputs and they strictly follow the inverse state of 
the RTS bit (WR5 bit 01). 


In SoLC mode, the /RTS pins can be programmed to be 
deasserted when the closing flag of the message clears 
the Txo pin if WR7' 02 is set. 


ISYNCA, 
ISYNCB 
Synchronization 
(inputs or outputs, 
active Low). These pins can act either as inputs, outputs, 
or part of the crystal oscillator circuit. In the Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to CTSand OCO.Inthis mode, 
transitionsonthese linesaffectthe stateolthe Synchronous/ 
Hunt status bits in Read Register 0 but have no other 
function. 


In ExternalSynchronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
/SYNC must be driven Low for two receive clock cycles 
after the last bit in the synchronous character is received. 
Character assembly begins on the rising edge of the 
receive clock immediately preceding the activation of 
/SY.NC. 


Z85230 
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In the Internal Synchronization mode (Monosync and 
Bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous condition is 
latched. These outputs are active each time a synchroni- 
zation pattern is recognized 
(regardless of character 


boundaries). In SoLC mode, the pins act as outputs and 
are valid on receipt of a flag. The /SYNC pins switch from 
input to output when monosync, bisync, or SoLC is pro- 
grammed in WR4 and sync modes are enabled. 


IOTRlIREQA,/OTRlIREQB 
Data Terminal Ready/Request 


(outputs, active Low).These pins are programmed (WR14, 
02) to serve either as general purpose outputs or as oMA 
Request lines. When programmed for the oTR function 
(WR14,02=0), these outputs follow the state programmed 
into the oTR bit of Write Register 5 (WR5, 07). When 
programmed for Request mode (WR14,02= 1),these pins 
serve as oMA Requests for the transmitter. 


When used as oMA request lines, the timing for the 
deactivation Request can be programmed in the added 
register Write Register 7' (WR7') bit 04. If this bit is set, the 
/oTRI/Request pin will be deactivated with the same timing 
as the /WI/REO pin. If WR7' 04 is reset, the deactivation 
timing of /oTRI/Req pin will be the same as in the Z85C30. 


WIIREQA, IWIIREQBWait/Request 
(outputs, open drain 


when programmed for Wait function, driven High or Low 
when programmed for Ready function). These dual-pur- 
pose outputs may be programmed as Request lines for a 
oMA controller or asWait lines which synchronize the CPU 
to the ESCC data rate. The reset state is Wait. 


RxOA, RxOB 
Receive 
Data (inputs, active High). These 
input signals receive serial data at standard TTL levels. 


IRTxCA, IRTxCB ReceivelTransmit 
Clocks (inputs, active 


Low). These pins can be programmed to several modes of 
operation. In each channel, RTxC may supply the receive 
clock, the transmit clock, the clock for the baud rate 
generator, or the clock for the digital phase-locked loop. 
These pins can also be programmed for use with the 
respective SYNC pins as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
asynchronous modes. 
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TxOA, TxOB Transmit Data (outputs, 
active High). These 


output 
signals 
transmit 
serial data at standard 
TIL 
levels. 


ITRxCA, ITRxCB Transmit/Receive 
Clocks (inputs or out- 


puts, 
active 
Low). 
These 
pins 
can 
be 
programmed 
in 


several different 
modes of operation. 
TRxC may supply the 


receive 
clock 
or the transmit 
clock 
in the input mode 
or 


supply 
the output 
of the digital 
phase-locked 
loop, 
the 


crystal 
oscillator, 
the baud rate generator, 
or the transmit 


clock 
in the output 
mode. 


PCLK Clock(input). 
This is the master ESCC clock used to 


synchronize 
internal 
signals. 
PCLK is a TTL level signal. 


PCLK is not required 
to have any phase 
relationship 
with 


the master 
system 
clock. 


lEI Interrupt 
Enable In (input, active High). lEI is used with 


IEO to form an interrupt 
daisy chain 
when there 
is more 


than one interrupt 
driven 
device. 
A High lEI indicates 
that 


no other 
higher 
priority 
device 
has an interrupt 
under 


service 
or is requesting 
an interrupt. 


IEO Interrupt 
Enable Out (output, 
active High). IEO is High 


only if lEI is High and the CPU is not servicing 
the ESCC 


interrupt, 
or the ESCC is not requesting 
an interrupt 
(Inter- 


rupt Acknowledge 
cycle 
only). 
IEO is connected 
to the 


next 
lower 
priority 
device's 
lEI input 
and 
thus 
inhibits 


interrupts 
from lower priority 
devices. 


nNT Interrupt 
(output, 
open drain, active I_ow). This signal 
is activated 
when the ESCC requests 
an interrupt. 
Note 


that liNT is an open drain output. 


nNTACK Interrupt 
Acknowledge 
(input, 
active 
Low). This 


is a strobe which 
indicates 
that an interrupt 
acknowledge 


cycle is in progress. 
During this cycle, the ESCC interrupt 


daisy chain is resolved. 
The device 
is capable 
of returning 


an interrupt 
vector 
that may be encoded 
with the type of 


interrupt 
pending. 
During the acknowledge 
cycle, 
if lEI is 


High the ESCC places 
the interrupt 
vector 
on the databus 


when IRD goes 
active. 
IINTACK 
is latched 
by the rising 


edge 
of PCLK. 


07·00 Data bus(bi-directional, 
tri-state). 
These lines carry 


data and commands 
to and from the ESCC. 


ICE Chip Enable(input, 
active Low). This signal selects the 


ESCC for a read or write operation. 


IRO Read(input, 
active Low). This signal indicates 
a read 


operation 
and when 
the ESCC is selected, 
enables 
the 


ESCC's 
bus drivers. 
During 
the 
Interrupt 
Acknowledge 


cycle, 
IRD gates 
the interrupt 
vector 
onto the bus if the 


ESCC is the highest priority device requesting 
an interrupt. 


IWR Write (input, active Low). When the ESCC is selected, 
this signal 
indicates 
a write operation. 
This indicates 
that 


the CPU wants 
to write 
command 
bytes 
or data 
to the 
ESCC write registers. 
The coincidence 
of IRD and /WR is 


interpreted 
as a reset. 


AlIB Channel 
A/Channel 
B (input). 
This signal selects 
the 


channel 
in which the read or write operation 
occurs. 
A High 


selects 
channel 
A and Low selects 
channel 
B. 


OIlC 
Data/Control 
Select 
(input). 
This signal 
defines 
the 


type of information 
transferred 
to or from the ESCC. A High 


means 
data 
is being 
transferred 
and 
a Low indicates 
a 
command. 
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FUNCTIONAL 
DESCRIPTION 


Architecture. 
The architecture 
of the ESCC is described 


from two points of view: as a datacommunications 
device 


which 
transmits 
and 
receives 
data 
in a wide 
variety 
of 


protocols; 
and as a microprocessor 
peripheral 
in which the 


ESCC offers valuable 
features 
such as vectored 
interrupts 


and DMA support. 


Zero 
Insert 


~ 


From Receiver 


SYNC 


SYNC 


SDLC 


Z85230 
ESCC 
N 


The ESCC's 
peripheral 
and datacommunication 
are de- 


scribed 
in the following 
sections. 
A block diagram 
is shown 


in Figure 1. The details of the communications 
between 
the 


receive 
and transmit 
logic to the system 
bus are shown in 


Figures 5 and 6. The features 
and data path for each of the 


ESCC's 
A and 
B channels 
is identical. 
See the 
ESCC 


Technical 
Manual 
for full details 
on using the ESCC. 


TXFIFO 
4 Byte 


Transmit 
MUX&2-Bit 
Delay 


NRZI 
Encode 
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BRG 
Input 


Hunt Mode (BISYNC) 
r-----------, 
I 


CRCDelay 
Register (8 b~s) 


•• 
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I/O INTERFACE 
CAPABiliTIES 


Z85230 
ESCC'" 


System 
communication 
to and 
from 
the 
ESCC 
is done 


through the ESCC's register 
set. There are seventeen 
write 


registers 
and 
fifteen 
read 
registers. 
Many 
of the 
new 


features 
on the ESCC are enabled 
through 
a new register 


in the ESCC: 
Write 
Register 
7 Prime 
(WRT). 
This 
new 


register 
can be accessed 
if bit 00 of WR15 is set. Table 1 


lists all of the ESCC's registers 
and a brief description 
of 


their functions. 
Throughout 
this document, 
the write and 
read registers 
are referenced 
with the following 
notation: 
"WR" for Write Register 
and "RR" for Read Register. 
For 


example: 


WR4A 
Write Register 
4 for channel 
A 


RR3 
Read Register 
3 for either/both 
channels 


Table 
1. ESCC Write and Read Registers 


Funct~ons 


WRO 
WR1 
WR2 


WR3 
WR4 
WR5 
WR6 


WR7 
WRT 
WR8 
WR9 


WR10 
WR11 
WR12 


WR13 
WR14 
WR15 


Command 
Register: 
Register 
Pointers, 
CRC initialization, 
and resets for various 
modes. 


Interrupt 
conditions, 
Wait/OM A request 
control. 


Interrupt 
Vector 
(accessed 
through 
either channel). 


Receive 
and miscellaneous 
control 
parameters. 


Transmit 
and Receive 
parameters 
and modes. 
Transmit 
parameters 
and controls. 


Sync character 
or SOLC address 
field. 


Sync character 
or SOLC flag. 


SOLC enhancements 
enable 
(accessed 
if WR15 00 is 1). 
Transmit 
FIFO (4 bytes deep). 


Reset commands 
and Master 
INT enable 
(accessed 
through 
either channel). 


Miscellaneous 
transmit 
and receive 
controls. 
Clock mode control. 
Lower byte of BRG time constant. 


Upper 
byte of BRG time constant. 


Miscellaneous 
controls 
and OPLL commands. 


External 
interrupt 
control. 


Read Register 


RRO 
RR1 
RR2A 
RR2B 


RR3A 
RR4 
RR5 
RR6 


RR7 
RR8 
RR9 
RR10 


RR11 
RR12 
RR13 
RR14 


Functhms 


Transmit, 
Receive 
and external 
status. 
Special 
Receive 
Condition 
status bits. 
Unmodified 
interrupt 
vector. 
Modified 
interrupt 
vector. 


Interrupt 
Pending 
bits. 
WR4 status (if WRT 
06=1). 
WR5 status (if WRT 
06=1). 
SOLC Frame LSB Byte Count (if WR15 02=1). 


SOLC Frame 10x19 FIFO Status and MSB Byte Count (if WR15 02=1). 
ReceivEl Oata FIFO (8 Oeep). 
WR3 status (if WRT 
06=1). 
Miscellaneous 
status bits. 


WR10 status (if WRT 
06=1). 
Lower Byte of BRG time constant. 
Upper 
byte of BRG time constant. 


WRT 
status (if WRT 
06=1). 
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There are three choices to move data into and out of the 
ESCC:Polling,Interrupt (vectored and non-vectored), and 
Block Transfer. The Block Transfer mode can be imple- 
mented under CPU or DMA control. 


Polling. When polling, all interrupts are disabled. Three 
status registers in the ESCC are automatically updated 
whenever any function is performed. Forexample, end-of- 
frame in SDLC mode sets a bit in one of these status 
registers. The purpose of polling is for the CPU to periodi- 
cally read a status register until the register contents 
indicate the need for data to be transferred. Only one 
register needs to be read; depending on its contents, the 
CPU either writes data, reads data, or continues. Two bits 
in the register indicate the need for data transfer. An 
alternative is a poll of the Interrupt Pending register to 
determine the source of an interrupt. The status for both 
channels resides in one register. 


Interrupts. 
The ESCC's interrupt structure supports vec- 
tored and nested interrupts. The fill hwels where the 
transmit and receive FIFOs interrupt the CPU are pro- 
grammable. This allows the ESCC's requests for data 
transfers to betuned to the system interrupt response time. 


Nested interrupts are supported with the interrupt ac- 
knowledge feature (lINTACK pin) ofthe ESCC.This allows 
the CPU to recognize the occurrence of an interrupt, and 


re-enable higher priority interrupts. Because an INTACK 
cycle will release the /INT pin from the active state, a higher 
priority ESCC interrupt or another higher priority device 
can interrupt the CPU. When an ESCC responds to an 
Interrupt Acknowledge signal (INTACK) from the CPU, an 
interrupt vector may be placed on the data bus. This vector 
is written in WR2 and may be read in RR2. To speed 
interrupt response time, the ESCCcan modify three bits in 
this vector to indicate status. Ifthe vector isread inChannel 
A, status is never included; if it is read in Channel B, status 
is always included. 


Each of the six sources of interrupts inthe ESCC(Transmit, 
Receive, and External/Status interrupts in both channels) 
has three bits associated with the interrupt source: Inter- 
rupt Pending (IP), Interrupt Under Service (IUS), and 
Interrupt Enable (IE). Operation of the IE bit is straightfor- 
ward. Ifthe IEbit isset for a given interrupt source, then that 
source can request interrupts. The exception is when the 
MIE (Master Interrupt Enable) bit in WR9 is reset and no 
interrupts can be requested. The IEbits are write only. The 
other two bits are related to the interrupt priority chain 
(Figure 7). As a microprocessor peripheral, the ESCCmay 
request an interrupt only when no higher priority device is 
requesting one, e.g., when lEI is High. If the device in 
question requests an interrupt, it pulls down /INT. The CPU 
then responds with /INTACK, and the interrupting device 
places the vector on the data bus. 


liNT 


IINTACK 
II 
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1/0 INTERFACE CAPABiliTIES 
(Continued) 


The ESCC can also execute an interrupt acknowledge 
cycle through software. In some CPU environments it is 
difficult to create the /INTACK signal with the necessary 
timing to acknowledge interrupts and allow the nesting of 
interrupts. In these cases, the /INTACK signal can be 
created with a software command to the ESCC. See the 
Z85230 Enhancements section for more details on this 
enhancement. 


In the ESCC, the Interrupt Pending (IP) bit signals a need 
for interrupt servicing. When an IPbit is 1and the lEI input 
is High, the /INT output is pulled Low, requesting an 
interrupt. In the ESCC, if the IE bit isn't set by enabling 
interrupts, then the IP for that source is never set. The IP 
bits are readable in RR3A. 


The IUS bits signal that an interrupt request is being 
serviced. If an IUS is set, all intElrrupt sources of lower 
priority in the ESCC and external to the ESCC are pre- 
vented from requesting interrupts. The internal interrupt 
sources are inhibited by the state of the internal daisy 
chain, while lower priority devices are inhibited by the IEO 
output of the ESCC being pulled Low and propagated to 
subsequent peripherals. An IUSbit issetduring an Interrupt 
Acknowledge cycle if there are no higher priority devices 
requesting interrupts. 


There are three types of interrupts: Transmit, Receive, and 
External/Status. Each interrupt type is enabled under 
program control with Channel A having higher priority than 
Channel B, and with Receiver, Transmit, and External/ 
Statusinterrupts prioritized inthatorderwithineach channel. 
When the Transmit interrupt is enabled (WR1 01 =1), the 
occurrence of the interrupt depends on the state of WRT 
05. If this bit is reset, the CPU is interrupted when the top 
byte of the transmit FIFObecomes empty. IfWRT 05 isset, 
theCPUisinterrupted when thetransmit FIFOiscompletely 
empty. (This implies that the transmitter must have had a 
data character written into it so that it can become empty.) 


When enabled, the receiver can interrupt the CPU in one 
of three ways: 


1. 
Interrupt 
on First Receive Character 
or Special 
Receive Condition. 


2. 
Interrupt 
on All Receive 
Cllaracters 
or Special 


Receive Conditions. 
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IfWRT bit 03 isset, the Receive character interrupt occurs 
when there are four bytes available in the receive FIFO. 
This ismost useful in synchronous applications asthe data 
is in consecutive bytes. Interrupt on First Character or 
Special Condition and Interrupt on Special Condition Only 
are typically used with the Block Transfer mode. A special 
Receive Condition isone of the following: receiver overrun, 
framing error in Asynchronous mode, end-of-frame in 
SoLC mode and, optionally, a parity error. The Special 
Receive Condition interrupt is different from an ordinary 
receive character available interrupt only by the status 
placed in the vector during the Interrupt Acknowledge 
cycle. In Interrupt on First Receive Character, an interrupt 
occurs from Special Receive Conditions any time after the 
first receive character interrupt. 


The main function of the External/Status interrupt is to 
monitor the signal transitions of the /CTS, /OCO, and 
/SYNC pins, however, an External/Status interrupt is also 
caused by a Transmit Underrun condition; a zero count in 
the baud rate generator; by the detection of a Break 
(Asynchronous mode), ABORT (SoLC mode) or EOP 
(SoLC Loop mode) sequence in the data stream. The 
interrupt caused by the ABORT or EOP has a special 
feature allowing the ESCCto interrupt when the ABORT or 
EOP sequence is detected or terminated. This feature 
facilitates the proper termination of the current message, 
correct initialization of the next message, and the accurate 
timing of the ABORT condition by external logic in SoLC 
mode. In SoLC Loop mode, this feature allows secondary 
stations to recognize the primary station wishes to regain 
control of the loop during a poll sequence. 


CPUIDMA 
Block Transfer. 
The ESCC provides a Block 


Transfer mode to accommodate 
CPU block transfer 


functions and oMA controllers. The Block Transfer mode 
used the /WAIT//REQUESToutput in conjunction with the 
Wait/Request bits in WR1. The /WAIT//REQUEST output 
can be defined under software control as aWAIT line in the 
CPU Block Transfer mode or as a REQUEST line in the 
oMA Block Transfer mode. 


To a oMA controller, the ESCCREQUESToutput indicates 
that the ESCC is ready to transfer data to or from memory. 
To the CPU, the WAIT line indicates that the ESCC is not 
ready to transfer data, thereby requesting that the CPU 
extend the I/O cycle. The /oTR//REQUEST line allows full- 
duplex operation under oMA control. The ESCC can be 
programmed to deassert the /oTR//REQUEST pin with the 
same timing as the /WAIT//REQUESTpin if WRT 04 is set. 
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ESCC DATA COMMUNICATIONS 
CAPABILITIES 


The ESCC provides 
two independent 
full-duplex 
program- 


mable channels 
for use in any common 
a~;ynchronous 
or 


synchronous 
data 
communication 
protocols 
(Figure 
8). 


Each of the datacommunication 
channels 
has identical 


features 
and capabilities. 
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The ESCC has significant 
improvements 
to its data com- 


munications 
capacity 
over that of the standard 
SCC. The 


addition 
of the deeper 
data FIFOs allows 
for data to be 


moved 
in strings 
instead 
of on a byte-by-byte 
basis. The 


ability 
to handle 
data in strings 
allows 
for significant 
im- 


provements 
in data 
handling, 
and 
consequently, 
more 


efficient 
use of bus bandwidth. 
The programmability 
of the 


INT/DMA 
level of the FIFOs allows the system designer 
to 


determine 
fill levels 
as the FIFO's 
request 
the system 
to 


move data. The deeper 
data FIFOs are accessible 
regard- 


less of the protocol 
used. They do not neecl to be enabled. 


For more details on these improvements, 
see the 285230 


Enhancements 
section 
of this specification. 


Asynchronous Modes. Send 
and 
RecElive 
is accom- 


plished 
independently 
on each channel 
with five to eight 


bits per character, 
plus optional 
even or odd 
parity. The 


transmitters 
can supply 
one, one-and-a-half, 
or two stop 


bits per character 
and can provide 
a break output 
at any 


time. 
The 
receiver 
break-detection 
logic 
interrupts 
the 


CPU both at the start and at the end of a received 
break. 


Reception 
is protected 
from spikes 
by a transient 
spike- 


rejection 
mechanism 
that checks 
the signal one-half 
a bit 


time after a Low level is detected 
on the receive 
data input 


(RxDA or RxDB pins). If the Low does not persist 
(e.g., a 


transient), 
the character 
assembly 
process 
does not start. •• 


Framing errors and overrun errors are detected 
and buffered 


together 
with the partial 
character 
on which 
they occur. 


Vectored 
interrupts 
allow fast servicing 
or error conditions 


using dedicated 
routines. Furthermore, 
a built-in checking 


process 
avoids 
the interpretation 
of a framing 
error as a 


new start bit: a framing 
error results in the addition 
of one- 


half a bit time to the point at which the search 
for the next 


start bit begins. 
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ESCC DATA COMMUNICATIONS 
CAPABILITIES 
(Continued) 


The ESCC does 
not require 
symmetric 
transmit 
and re- 


ceive 
clock 
signals 
- a feature 
allowing 
use of the wide 


variety 
of clock 
sources. 
The 
transmitter 
and 
receiver 


handle 
data at a rate supplied 
to the receive 
and transmit 


clock 
inputs. 
In Asynchronous 
modes, 
the SYNC pin may 


be programmed 
as an input 
used for functions 
such 
as 


monitoring 
a ring indicator. 


Synchronous Modes. The 
ESCC 
supports 
both 
byte- 


oriented 
and 
bit-oriented 
synchronous 
communication. 


Synchronous 
byte-oriented 
protocols are handled in several 


5 Bits 
I 


modes. 
They allow character 
synchronization 
with a 6-bit 


or 8-bit sync character 
(Monosync), 
and a 12-bit or 16-bit 


synchronization 
pattern 
(Bisync), 
or with an external 
sync 


signal. 
Leading 
sync 
characters 
are 
removed 
without 


interrupting 
the CPU. 


Five or 7-bit synchronous 
characters 
are detected 
with 8- 


or 16-bit patterns 
in the ESCC by overlapping 
the larger 


pattern across multiple 
incoming 
synchronous 
characters 


as shown 
in Figure 9. 


I 
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CRC checking 
for Synchronous 
byte oriented 
modes 
is 


delayed 
by one 
character 
time 
so that 
the 
CPU 
may 


disable CRC checking 
on specific 
characters. 
This permits 


the implementation 
of protocols 
such as IBM Bisync. 


Both CRC-16 (X16 + X15 + X2 + 1) and CCID 
(X16 + X12 


+ X5 + 1) error checking 
polynomials 
are supported. 
Either 


polynomial 
may be selected 
in all Synchronous 
modes. 


Users may preset the CRC generator 
and checker 
to all 1's 


or all D's. The ESCC also provides 
a feature that automati- 
cally transmits 
CRC data when no other data is available 


for transmission. 
This allows for high-speed 
transmissions 


under 
OMA control, 
with no need fo 
CPU intervention 
at 


the end of a message. 
When there 
s no data or CRC to 


send in Synchronous 
modes, 
the transmitter 
inserts 6-,8-, 


or 16-bit sync characters, 
regardless 
of the programmed 


character 
length. 


SOLe Mode. The 
ESCC 
supports 
Synchronous 
bit-ori- 


ented protocols, 
such as SOLC and HOLC, by performing 


automatic flag sending, zero insertion, and CRC generation. 
A special 
command 
is used to abort a frame 
in transmis- 


sion. At the end of a message, 
the ESCC automatically 


transmits 
the CRC and trailing 
flag when the transmitter 


underruns. 
The transmitter 
may also be programmed 
to 


send an idle line consisting 
of continuous 
flag characters 


or a steady 
marking 
condition. 


If a transmit 
underrun 
occurs 
in the middle 
of a message, 


an external/status 
interrupt 
warns 
the CPU of this status 


change 
so that an abort can be issued. The ESCC may also 


be programmed 
to send 
an ABORT 
itself in case 
of an 


underrun, 
relieving 
the CPU of this task. One to eight bits 


per character 
can be sent, allowing 
reception 
of a mes- 


sage with no prior information 
about the character 
structure 


in the information 
field of a frame. 


The receiver 
automatically 
acquires 
synchronization 
on 


the leading 
flag of a frame in SOLC or HOLC and provides 


a synchronization 
signal on the /SYNC pin (an interrupt can 


also be programmed). 
The receiver 
can be programmed 


to search 
for frames 
addressed 
by a single 
byte (or four 


bits within a byte) of a user-selected 
address 
or to a global 


broadcast 
address. 
In this mode, 
frames 
not matching 


either the user-selected 
or broadcast 
address 
are ignored. 


The number of address 
bytes are extended 
under software 


control. For receiving 
data, an interrupt on the first received 


character, 
or an interrupt 
on every character, 
or on special 


condition 
only (end-of-frame) 
can be selected. 
The receiver 


automatically 
qeletes 
all D's inserted 
by the transmitter 


during 
character 
assembly. 
CRC is also calculated 
and is 


automatically 
checked 
to validate 
frame transmission. 
At 


the end of transmission, 
the status of a received 
frame 
is 


available 
in the status registers. 
In SOLC mode, the ESCC 
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must be programmed 
to use the SOLC CRC polynomial, 


but the generator 
and checker 
may be preset to all 1's or 
all O's. The CRC is inverted 
before 
transmission 
and the 


receiver checks againstthe 
bit pattern 000 11101 00001111. 


NRZ, NRZI or FM coding 
may be used in any 1x mode. The 


parity 
options 
available 
in Asynchronous 
modes 
are 
available 
in Synchronous 
modes. 


SOLC Loop Mode. The ESCC supports 
SOLC Loop mode 


in addition 
to normal 
SOLC. 
In an SOLC Loop, there is a 


primary controller 
station that manages 
the message 
traffic 
flow on the loop and any number of secondary 
stations. 
In 


SOLC Loop mode, 
the ESCC performs 
the functions 
of a 
secondary 
station 
while 
an ESCC 
operating 
in regular 
SOLC mode 
acts as a controller 
(Figure 
10). SOLC loop 


mode can be selected 
by setting 
WR1 0 bit 01. 


A secondary 
station in an SOLC Loop is always listening to 
the messages 
being 
sent around 
the loop 
and, 
in fact, 
passes 
these 
messages 
to 
the 
rest 
of 
the 
loop 
by 


retransmitting 
them with a one-bit time delay. The second- 


ary station 
places 
its own message 
on the loop only at 


specific 
times. The controller 
signals 
that secondary 
sta- 


tions can transmit 
messages 
by sending 
a special 
char- 


acter, called 
an EOP (End Of Poll), around 
the loop. The 


EOP character 
is the bit pattern 
11111-110. 
Because 
of 


zero insertion 
during 
messages, 
this bit pattern 
is unique 


and easily recognized. 


When a secondary 
station has a message 
to transmit 
and 


recognizes 
an EOP on the line, it changes 
the last binary 


1 of the EOP to a 0 before transmission. 
This has the effect 
of turning 
the EOP into a flag sequence. 
The secondary 


station now places its message 
on the loop and terminates 


the message 
with an EOP. Any secondary 
stations further 


down the loop with messages 
to transmit 
appends 
their 


messages 
to the message 
of the first secondary 
station by 


the same process. 
Any secondary 
stations 
without 
mes- 


sages to send merely echo the incoming 
message 
and are 


prohibited 
from 
placing 
messages 
on the loop 
(except 


upon 
recognizing 
an EOP). 
In SOLC Loop 
mode, 
NRZ, 


NRZI, and FM coding 
may all be used. 


SOLC 
FIFO. 
The 
ESCC's 
ability 
to receive 
high 
speed 
back-to-back 
SOLC frames is maximized 
by a 1O-bit deep 


by 19-bit wide status FIFO. When enabled 
(through 
WR15, 


bit 02), 
it provides 
the 
OMA the 
ability 
to continue 
to 
transfer data into memory so that the CPU can examine the 
message 
later. For each SOLC frame, a 14-bit byte count 


and 
5 status/error 
bits are stored. 
The 
byte 
count 
and 


status bits are accessed 
through 
Read Registers 
6 and 7. 


Read 
Registers 
6 and 
7 are only 
accessible 
when 
the 


SOLC FIFO is enabled. 
The 1Ox19 status FIFO is separate 


from the 8-byte 
receive 
data FIFO. 


Baud 
Rate Generator. 
Each channel 
in the ESCC con- 


tains a programmable 
baud rate generator. 
Each genera- 
tor consists 
of two 8-bit time constant 
registers 
that form a 


16-bit time constant, 
a 16-bit down counter, 
and a flip-flop 


on the output 
producing 
a square 
wave. 
On startup, 
the 


flip-flop 
on the output is set in a High state, the value in the 


time constant 
register 
is loaded 
into the counter, 
and the 
counter 
starts counting 
down. The output of the baud rate 


generator 
toggles 
upon reaching 
0, the value in the time 
constant 
register 
is loaded 
into 
the 
counter, 
and 
the 


process 
is repeated. 
The time constant 
may be changed 


at any time, but the new value does not take effect until the 
next load of the counter. 


The output 
of the baud 
rate generator 
may be used 
as 


either the transmit 
clock, the receive 
clock, 
or both. It can 


also drive the digital phase-locked 
loop (see next section). 


If the receive clock or transmit 
clock is not programmed 
to 


come 
from 
the TRxC 
pin, 
the output 
of the 
baud 
rate 


generator 
may be echoed 
out via the TRxC pin. 


The following 
formula relates the time constant 
to the baud 


rate where PCLK or RTxC is the baud rate generator 
input 


frequency 
in Hertz. The clock 
mode is 1, 16, 32, or 64, as 


selected 
in Write Register 
4, bits 06 and 07. Synchronous 


operation 
modes should select 1 and Asynchronous 
should 


select 
16, 32 or 64. 
•• 


PCLK or RTxC Frequency 


Time Constant 
= ---------- 
-2 


2(Baud 
Rate) (Clock 
Mode) 
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Digital Phase-Locked 
Loop. The ESCC contains 
a Digital 


Phase-Locked 
Loop (DPLL) 
to recover 
clock 
information 


from a data stream with NRZI or FM encoding. 
The DPLL 


is driven 
by a clock that is nominally 
32 (NRZI) or 16 (FM) 


times the data rate. The DPLL uses this clock, 
along with 


the data 
stream, 
to construct 
a clock 
for the data. 
This 


clock is then used as the ESCC receive clock, the transmit 
clock, 
or both. When the DPLL is selected 
as the transmit 


clock source, 
it will provide 
a jitter free clock output that is 


the 
DPLL 
input 
frequency 
divided 
by the 
appropriate 
divisor for the selected 
encoding 
technique. 


For NRZI encoding, 
the 
DPLL 
counts 
the 32x clock 
to 


create nominal 
bit times. As the 3:~x clock 
is counted, 
the 


DPLL is searching 
the incoming 
data 
stream 
for edges 


(either 1 to 0, or Oto 1). Whenever 
an edge is detected, 
the 


DPLL makes a count adjustment 
(during 
the next counting 


cycle), 
producing 
a terminal 
count closer to the center of 


the bit cell. 


For FM encoding, 
the DPLL still counts 
from 0 to 31, but 


with a cycle corresponding 
to two bittimes. 
When the DPLL 


is locked, the clock edges 
in the data stream should occur 


between 
counts 
15 and 16 and between 
counts 31 and o. 


The DPLL looks for edges 
only during 
a time centered 
on 


the 15 to 16 counting 
transition. 


The 32x clock for the DPLL can be programmed 
to come 


from either the RTxC input or the output 
of the baud 
rate 


generator. 
The DPLL output 
may be programmed 
to be 


echoed 
out of the ESCC via the TRxC pin (if this pin is not 


being 
used as an input). 


Data Encoding. 
The ESCC may be programmed 
to en- 


code 
and 
decode 
the serial 
data 
in four different 
ways 


(Figure 
11). In NRZ encoding, 
a 1 is represented 
by a High 


level 
and 
a 0 is represented 
by a Low 
level. 
In NRZI 


encoding, 
a 1 is represented 
by no change 
in level and a 


o is represented 
by a change 
in level. 
In FM1 
(more 


properly, 
bi-phase 
mark), a transition 
occurs 
at the begin- 


ning of every bit cell. A 1 is represented 
by an additional 


transition 
at the center of the bit eel and a 0 is represented 


by no additional 
transition 
at the center 
of the bit cell. In 
FMO (bi-phase 
space), 
a transition 
occurs at the beginning 


of every 
bit cell. 
A 0 is represented 
by an additional 


transition 
at the center of the bit cell, and a 1 is represented 


by no additional 
transition 
at the center 
of the bit cell. In 


addition 
to these four methods, 
the ESCC can be used to 


decode 
Manchester 
(bi-phase 
level) 
data 
by using 
the 


DPLL in the FM mode 
and programming 
the receiver 
for 


NRZ data. Manchester 
encoding 
always 
produces 
a tran- 


sition at the center 
of the bit cell. If the transition 
is 0 to 1, 


the bit is a o. If the transition 
is 1 to 0, the bit is a 1. 


Auto Echo and Local Loopback. 
The ESCC is capable 
of 


automatically 
echoing 
everything 
it receives. 
This feature 
is useful 
mainly 
in Asynchronous 
modes, 
but works 
in 


Synchronous 
and SDLC modes 
as well. Auto Echo mode 


(TxD is RxD) is used with NRZI or FM encoding 
with no 


additional 
delay because 
the data stream 
is not decoded 


before retransmission. 
In Auto Echo mode, the /CTS input 


is ignored 
as a transmitter 
enable 
(although 
transitions 
on 


this input can still cause interrupts 
if programmed 
to do so). 


In this mode, the transmitter 
is actually 
bypassed 
and the 


programmer 
is responsible 
for disabling 
transmitter 
inter- 


rupts and /WAIT//REQUEST 
on transmit. 


The ESCC is also capable 
of Local Loopback. 
In this mode, 


TxD or RxD is just like Auto Echo mode. However, 
in Local 


Loopback 
mode 
the internal 
transmit 
data 
is tied to the 


internal 
receive 
data and 
RxD is ignored 
(except 
to be 


echoed 
out via TxD). The /CTS and /DCD 
inputs are also 


ignored 
as transmit 
and receive 
enables. 
However, 
transi- 


tions 
on these 
inputs 
can 
still 
cause 
interrupts. 
Local 


Loopbackworks 
in Asynchronous, 
Synchronous 
and SDLC 


modes 
with NRZ, NRZI or FM coding 
of the data stream. 
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The following 
is a detailed 
description 
of the enhance- 
ments to the Z85230, 
ESCC from the standard 
SCC. 


4-Byte 
Deep Transmit 
FIFO 


The ESCC has a 4-byte transmit 
buffer with programmable 


interrupt 
and 
OMA request 
levels. 
It is not necessary 
to 


enable 
the FIFO as it is always 
available. 
The user can 


choose 
to have the Transmit 
Buffer Empty (TBE) interrupt 


and OMA Request 
on Transmit 
be generated 
either when 


the top byte of transmit FIFO is empty or only when the FIFO 
is completely 
empty. A hardware 
or channel 
reset will reset 


the transmit 
shift register, 
flush the transmit 
FIFO, and set 


WRT 
05=1. 


If the transmitter 
generates 
the Interrupt 
or OMA request 
for data when 
the top 
byte of the FIFO is empty 
(WRT 
05=0), 
the system can allow for a long response 
time to the 


data request 
without 
underflowing. 
The interrupt 
service 


routine 
can write one byte and then test RRO 02 if more 


data may be written. The OMA Request 
in this mode will go 
inactive after each data write and then go active again until 
the FIFO is filled. 
The Transmit 
Buffer 
Empty 
status 
bit 


(TBE), RRO bit 02, is set when the top byte of the FIFO is 
empty. 
Note that this IS NOT the reset state. 


For applications 
where 
the frequency 
of interrupts 
is im- 


portant, 
the transmit 
interrupt 
service 
routine can be opti- 


mized 
by programming 
the ESCC to generate 
the TBE 


interrupt 
only when the FIFO is completely 
empty 
(WRT 


05=1) 
and then writing 
four bytes to fill the FIFO. When 


WRT 05= 1, only one OMA request 
is generated 
(filling the 


bottom 
of the FIFO). However, 
this may be preferred 
for 


some applications 
where 
the possible 
reassertion 
of the 


OMA request 
is not desired. 
The Transmit 
Buffer 
Empty 


status bit (TBE), RRO bit 02, is set when the top byte of the 
FIFO is empty. 
(Note that WRT 
05=1 
after a hardware 
or 


channel 
reset). 


8-Byte 
Receive 
FIFO 


The ESCC has an 8-byte receive FIFO with programmable 
interrupt 
levels. The receive character 
available 
interrupt is 


generated 
as selected 
by WRT 
bit 
03. 
The 
Receive 


Character 
Available 
bit, RRO 00, is set when at least one 


byte is available 
in the top of the FIFO (independent 
of 


WRT 03). It is not necessary 
to enable the 8-byte 
FIFO as 


it is always available. 
A hardware 
or channel 
reset resets 


the receive 
shift register 
and flushes 
the receive 
FIFO. 


A OMA 
Request 
on Receive, 
if enabled, 
is generated 


whenever 
one byte is available 
in the receive 
FIFO inde- 


pendent 
of WRT 
03. If more than one byte is available 
in 


the FIFO, the /Wait//Request 
pin goes 
inactive 
and then 


goes active again 
until the FIFO is emptied. 
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By resetting 
WRT 
03=0, 
applications 
which 
have a long 


latency to interrupts 
can generate 
the request to read data 


from the FIFO when one byte is available, 
and then test the 


Receive 
Character 
Available 
bit to determine 
if more data 
is available. 


By setting 
WR7 03= 1, the ESCC can be programmed 
to 


interrupt 
when the receive 
FIFO is half full (4 bytes avail- 


able) 
and, 
therefore, 
allowing 
the frequency 
of receive 


interrupt 
to be reduced. 
If WRT 
03 
is set, the receive 


character 
available 
interrupt 
is generated 
when there are 


4 bytes available. 
Therefore, 
if the interrupt 
service 
routine 


reads 4 bytes during 
each routine, 
the frequency 
of inter- 


rupts is reduced. 


If WRT 03= 1 and "Receive 
Interrupt on All Characters 
and 


Special 
Conditions" 
is enabled, 
the 
receive 
character 


available 
interrupt 
is generated 
when four characters 
are 


available. 
However, 
when a character 
is detected 
to have 


a special 
condition, 
a special 
condition 
interrupt 
is gener- 


ated when the character 
is loaded 
into the top four bytes 


of the 
FIFO. 
Therefore, 
the 
special 
condition 
interrupt 


service routine should read RR 1 before reading 
the data to 


determine 
which 
byte has the special 
condition. 


Write Register 
7' (7 prime) 
A new register, 
WRT, 
has been 
added 
to the ESCC to 


facilitate 
the programming 
of six new features. 
The format 


of this register 
is shown 
in Figure 
12. 


WRTPrime 


~ 


~ 


AutoTx 
Flag 


Auto EOM Reset 


Auto RTS Deactlvetlon 


Rx FIFO Int Level 


DTRJREQ TIming Mode 


Tx FIFO Int Level 


Extended 
Read Eneble 


Not Used, Alweys 0 
II 


WRT is written to by first setting 
bit 00 of Write Register 
15 


(WR15 00) toone, 
and then addressing 
WR7 as normal. All 


writes to register 7 are to WRT while WR15 00 is set. WR15 
bit 00 must be reset to 0 to address 
the sync character 


registerWR7. 
If bit 06 ofWRT 
is set, then WRT can be read 


by doing 
a read cycle to RR14. The WRT features 
remain 


enabled 
until specifically 
disabled 
or by a hardware 
or 


software 
reset. Note that bit 05 is set after a reset. All other 


bits are reset to zero following 
reset. 
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(Continued) 


For applications 
which may use either the Zilog Z85C30 or 
Z85230, 
these 
two 
device 
types 
can 
be 
identified 
in 
software 
with the following 
test. Write a 01 hex to Write 
Register 
15. Then read Read Register 
15 and if 00 is reset 
it is a Z85C30 
and, if 00 is set it is a Z85230. 
Note that if the 
device 
is Z85C30, 
a write to WR15 resetting 
00 should be 
done before proceeding. 
Also, if the device 
is Z85230, the 
result in all writes 
to address 
seven will be to WRT 
until 
WR15 00 is reset. 


Bit 6. Extended 
Read Enable. Setting this bit enables 
the 
ability 
to read WR3, WR4, WR5, WRT 
and WR10. These 
registers 
are read by reading 
RR9(WR3), 
RR4, RR5, RR14 
(WRT), 
and RR11 (WR10), 
respectively. 


Bit 5. Transmit 
FIFO Interrupt 
Level. 
If this bit is set, the 
transmit 
buffer 
empty 
interrupt 
is generated 
when 
the 
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transmit 
FIFO is completely 
empty. 
If this bit is reset, the 
transmit 
buffer empty 
interrupt 
is generated 
when the top 
byte of the transmit 
FIFO is empty. 
This bit is set following 
a hardware 
or channel 
reset. 


In OMA Request 
on Transmit 
mode, when using either the 
NlttREO 
or tOTRI/REO 
pins, the request 
is asserted 
when 
the Tx FIFO is completely 
empty 
if WRT 
05 
is set. The 
request 
is asserted 
when the top byte of the FIFO is empty 
if 05 is reset. 


Bit 4. /DTR//REQ 
timing. If this bit is set and the tOTRI/REO 
pin is used for Request 
mode (WR14 02=1), 
the deactiva- 
tion of the tOTRI/REO 
pin will be identical 
to the NIl/REO 
pin as shown in Figure 13.lfthis 
bit is reset, the deactivation 
time is 4TcPc. 
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Bit 3. Receive 
FIFO 
Interrupt 
Level. 
This 
bit sets 
the 
interrupt 
level of the receive 
FIFO. 
If this bit is set, the 
receive 
data 
available 
bit is asserted 
when 
the receive 
FIFO is half full (4 bytes available). 
If the RFF bit is reset, the 
receive 
data available 
interrupt 
is generated 
when a byte 
reaches 
the top of the FIFO. See the description 
of the 8- 
byte receive 
FIFO for more details. 


Bit 2. Automatic 
/RTS Pin Deassertion. 
This bit controls the 
timing of the deassertion 
of the tRTS pin in SOLC mode. 
If 
this bit is set and WR5 01 is reset during 
the transmission 
of a SOLC frame, the deassertion 
of the tRTS pin is delayed 
until the last bit of the closing 
flag clears the TxO pin. The 
tRTS pin is pulled 
high after the rising edge of the transmit 
clock cycle from the last bitofthe 
closing 
flag. This implies 


that 
the 
ESCC 
should 
be 
programmed 
for 
"Flag 
on 
Underrun" 
(WR10 02=0) 
for thetRTS 
pin to deassert 
at the 
end of the frame. This feature works independently 
of the 
programmed 
transmitter 
idle state. In synchronous 
modes 
other than SOLC, the tRTS pin will immediately 
follow the 
state programmed 
into WR5 01. When WRT 
02 is reset, 


the tRTS follows 
the state of WR5 01. 


Bit 1. Automatic 
EOM Reset. 
If this bit is set, the ESCC 
automatically 
resets the Tx UnderruntEOM 
latch and pre- 
sets the transmit CRC generator 
to its programmed 
preset 
state (per values set in WR5 02 and WR1 007). 
Therefore, 
it is not necessary 
to issue the Reset Tx UnderruntEOM 
latch command 
when this feature 
is enabled. 


Bit O. Automatic 
Tx SOLe Flag. If this bit is set, the ESCC 


will automatically 
transmit 
an SOLC flag before 
transmit- 


ting data. This removes 
the requirement 
to reset the mark 
idle bit (WR10 03) before writing 
data to the transmitter. 


Modified 
Oatabus 
Timing 
The ESCC's latching 
of the databus 
has been modified 
to 


simplify the CPU interface. 
The Z85C30 AC Timing param- 


eter #29, Write 
Oata to fNR 
falling 
minimum, 
has been 


changed 
for the Z85230 
to: fNR falling to Write Oata Valid 
maximum. 
See the AC Timing Characteristic 
section for the 


specified 
time at each clock speed. 
The databus 
must be 


valid 
no later than 
20 ns after 
the falling 
edge 
of fNR 


regardless 
of the system 
(PCLK) clock 
rate. The databus 


hold time, spec #30, remains 
at Ons. 


Historically, 
the SCC has latched the databus 
on the falling 


edge of fNR. 
However, 
as many CPUs do not guarantee 
that the databus 
is valid when the fNR pin goes low, Zilog 
has modified 
the databus 
timing to allow a maximum 
delay 
from the fNR signal going active Low to the latching 
of the 
databus. 


Complete 
CRC Reception 
in SOLC Mc)de 
In SOLC mode, the entire CRC is clocked 
into the receive 
FIFO. The ESCC completes 
clocking 
in tne CRC to allow it 
to be retransmitted, 
unaltered, 
or manipulated 
in software. 


In the 
SCC 
when 
the 
closing 
flag 
is recognized, 
the 


contents 
of the 
receive 
shift 
register 
are 
immediately 


transferred 
to the receive 
FIFO resulting 
in the last two bits 


of the CRC being 
lost. In the ESCC, it is not necessary 
to 
program 
this feature. 
When the closing 
flag is detected, 


the last two bits of the CRC are clocked 
into the receive 
FIFO. In all other synchronous 
modes, 
the ESCC does not 


clock 
in the last two CRC bits (same as SCC). 


TxO Forced 
High in SOLC with NRZI 
Encoding 
When 
Marking 
Idle 
When the ESCC is programmed 
for SOLC mode with NRZI 
data encoding 
and mark idle (WR10 06=0,05=1,03=1), 


__ 
D_a_ta__ 
[ 
Data 


____I 


the TxO pin is automatically 
forced 
high when the transmit- 


ter goes to the mark idle state. There are several 
different 


ways for the transmitter 
to go into the idle state. In each of 


the following 
cases 
the TxO pin is forced 
high when the 


mark idle condition 
is reached: 
data, CRC, flag and idle; 


data, 
flag 
and 
idle; 
data, 
abort 
(on underrun) 
and 
idle; 


data, abort (command) 
and idle; idle flag and command 
to 


idle mark. The force high feature is disabled 
when the mark 


idle bit is reset. 


This feature 
is used 
in combination 
with 
the automatic 


SOLC opening 
flag transmission 
feature, 
WRT 
00=1, 
to 


assure 
that data packets 
are properly 
formatted. 
There- 
fore, 
when 
these 
features 
are 
used 
together, 
it is not 


necessary 
for the CPU to issue any commands 
when using 


the force idle mode in combination 
with NRZI data encoding. 


If WRT 00 is reset, like in the SCC, it is necessary 
to reset 


the mark idle bit (WR10 
03) to enable 
flag transmission 


before an SOLC packet 
is transmitted. 


Improved 
Transmit 
Interrupt 
Handling 
in Synchronous 
Modes 
The ESCC latches 
the Transmit 
Buffer Empty (TBE) inter- 
rupt 
due to the CRC 
being 
loaded 
to the transmit 
shift 


register even if the TBE interrupt, 
due at the last data byte, 


has not yet been reset. Therefore, 
the end of a synchro- 
nous frame 
is guaranteed 
to generate 
two TBE interrupts 


even if a reset transmit 
buffer 
interrupt 
command 
for the 


data created 
interrupt 
is issued after (time "A" in Figure 14) 


the CRC interrupt 
had occurred. 
In this case, two reset TBE 
commands 
are required. 
The TxlP is latched 
if the EOM 
latch has been reset before the end of the frame. 


•• 
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NEW FEATURE DESCRIPTION 
(Continued) 


DPLL Counter 
Tx Clock Source 


When OPLL output is selected 
as the transmit clock source, 
the OPLL counter 
output 
is the OPLL source clock divided 


by the appropriate 
divisor 
for the programmed 
data en- 
coding 
format. 
Therefore, 
in FM mode (FMO or FM1), the 
OPLL counter 
output 
is the input frequency 
divided 
by 16. 
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In NRZI mode, 
the OPLL counter 
frequency 
is the input 


divided 
by 32. This feature provides 
a jitter-free 
output and 


replaces 
the OPLL transmit clock output being available 
as 


the transmit 
clock source. 
This has no effect on the use of 


the OPLL as the receive 
clock 
source 
(Figure 
15). 


l 


----.j_D_P_L_L 
---~- 
DPLL Output to Receiver 


----.j-D-P-L-L-C-o-un-te-r-- 
•• ----- 
..•~- DPLL Output to Transmitter 


Input Divided by 16 (FMO or FM1) 
Input Divided by 32 for NRZI 


DPLLCLK 


Input 


Read Register 
0 Status 
Latched 
During 
Read Cycle 


The contents 
of Read Register 
0, RRO, are latched 
during 


a read to this register. 
The ESCC prevents 
the contents 
of 


RRO to change 
while the Read cycle 
is active. 
The SCC 


allows 
the 
status 
of RRO to change 
while 
reading 
the 


register and, therefore, 
it is necessary 
to read RROtwice to 


detect 
changes 
that otherwise 
may be missed. 
The con- 
tents of RRO are updated 
after the rising edge of /RO. 


Software 
Interrupt 
Acknowledge 


The Z85230 
interrupt 
acknowledge 
cycle can be initiated 


through 
software. 
If Write Register 
9 (WR9) bit 05 is set, 


reading 
register 
2 (RR2) results 
in an interrupt 
acknowl- 


edge 
cycle 
to be executed 
internally. 
Like a hardware 


INTACK 
cycle, 
a software 
acknowledge 
causes 
the INT 


pin to return high, the IEO pin to go Low and set the IUS 
latch for the highest 
priority 
interrupt 
pending. 


Similar to when the hardware 
INTACK signal can be used, 
a software 
acknowledge 
cycle requires 
that a Reset High- 
est IUS command 
be issued in the interrupt service routine. 
Whenever 
an interrupt 
acknowledge 
cycle 
is used, hard- 


ware 
or software, 
a reset 
highest 
IUS command 
is re- 


quired. 
If RR2 is read 
from 
channel 
A, the unmodified 


vector 
is returned. 
If RR2 is read from channel 
S, then the 


vector 
is modified 
to indicate 
the source 
of the interrupt. 


The Vector 
Includes 
Status (VIS) and No Vector 
(NV) bits 


in WR9 are ignored 
when bit 05 is set to 1. 


When the INTACK 
and lEI pins are not being 
used, they 


should 
be pulled 
up to Vcc through 
a resistor 
(10k Ohm 


typical). 


Fast SDLC Transmit 
Data Interrupt 
Response 


To more easily facilitate 
the transmission 
of back-to-back 


SOLC frames 
with a single 
shared 
flag between 
frames, 


the ESCC allows data for a second 
frame to be written to 


the transmit 
FIFO after the Tx Underrun/EOM 
interrupt 
has 


occurred. 
This allows 
application 
software 
more 
time to 


write the data to the transmitter 
while allowing 
the current 


frame to be properly 
concluded 
with CRC and flag. The 


SCC historically 
has required 
that data not be written to the 


transmitter 
until 
a transmit 
buffer 
empty 
interrupt 
was 


generated 
after the CRC has completed 
transmission. 
If 


data 
is written 
to the 
transmit 
FIFO 
after 
the Transmit 


Underrun/EOM 
interrupt 
and 
before 
the transmit 
buffer 


empty 
interrupt, 
the Automatic 
EOM Reset feature 
should 


be enabled 
(WRT 
01=1). 
Consequently, 
the commands 
"Reset Tx/Underrun 
EOM" latch and "Reset Tx CRC Gen- 


erator" 
should 
not be used. 


SDLC 
FIFO Frame Status 
FIFO Enhancement 


When 
used 
with 
a OMA 
controller, 
the 
Z85230 
SOLC 


Frame Status FIFO enhancement 
maximizes 
the ESCC's 


ability 
to receive 
high 
speed, 
back-to-back 
SOLC mes- 


sages. 
It minimizes 
frame overruns 
due to CPU latencies 
in responding 
to interrupts. 
Additional 
logic was added 
to 


the industry 
standard 
SCC consisting 
of a 10-bit deep 
by 


19-bit wide status FIFO, 14-bit receive 
byte counter, 
and 


control 
logic as shown in Figure 16. The 10 x 19 bits status 


FIFO is separate 
from the 8-byte 
receive 
data FIFO. 


When 
the enhancement 
is enabled, 
the status 
in Read 


Register 
1 (RR1) and byte count 
for the SOLC frame 
are 


stored 
in the 10 x 19-bit status FIFO. This allows the OMA 


controller 
to transfer 
the next frame into memory 
while the 


CPU verifies 
that the message 
was properly 
received. 
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Summarizing 
the operation; 
data is received, 
assembled, 
and loaded 
into the 8-byte 
FIFO before being transferred 


to memory 
by the OMA controller. 
When a flag is received 


at the end of an SOLC frame, the frame byte count from the 
14-bit counter and five status bits are loaded into the status 
FIFO for verification 
by the 
CPU. The 
CRC checker 
is 
automatically 
reset in preparation 
for the nHxt frame which 


can begin 
immediately. 
Since the byte count 
and status 


are saved for each frame, the message 
intHgrity is verified 


at a later time. 
Status 
information 
for up to 10 frames 
is 


stored 
before a status FIFO overrun 
can occur. 


If a frame is terminated 
with an ABORT, the byte count and 


status will be loaded 
to the status 
FIFO and the counter 


reset for the next frame. 


FIFO Detail. 
For a better 
understanding 
of details 
of the 
FIFO operation, 
refer to the block 
diagram 
in Figure 
16. 


Enable/Disable. 
This FIFO is implemented 
so that 
it is 


enabled 
when WR15, bit 02, is set and the ESCC is in the 


SOLC/HOLC 
mode. 
Otherwise, 
the status 
register 
con- 


tents bypass 
the FIFO and go directly 
to the bus interface 


(the FIFO pointer 
logic is reset either when disabled 
or via 


a channel 
or power-on 
reset). 
When 
the FIFO mode 
is 


disabled, 
the ESCC is completely 
downward 
compatible 


with the NMOS 
Z8530. 
The FIFO mode 
is disabled 
on 


power-up 
(WR15 
02 is set to 0 on reset). 
The effects 
of 
backward 
compatibility 
on the register 
set are that RR4 is 
an image of RRO, RR5 is an image of RR1, RR6 is an image 
of RR2 and RR7 is an image 
of RR3. For details 
on the 


added 
registers, 
refer to Figure 
18. The status of the FIFO 
Enable signal 
is obtained 
by reading 
RRi5, 
bit 02. 
If the 
FIFO is enabled, 
the bit will be set to 1; otherwise, 
it will be 


reset. 


Read Operation. 
When WR15 bit 02 is set and the FIFO is 


not empty, 
the next 
read 
to status 
register 
RR1 or the 


additional 
registers 
RR7 and 
RR6, 
are from 
the 
FIFO. 


Reading 
status 
register 
RR1 causes 
one location 
of the 


FIFO to be emptied, 
so status is read after reading 
the byte 


count, 
otherwise 
the count 
is incorrect. 
Before the FIFO 


underflows, 
it is disabled. 
In this case, the multiplexer 
is 


switched 
to allow 
status 
to read 
directly 
from the status 


register. 
Reads 
from 
RR7 and RR6 contain 
bits that are 
undefined. 
Bit 06 of RR7 (FIFO Oata Avai able) is used to 
determine 
if status data is coming 
from the FIFO or directly 


from the status register, 
since 
it is set to 1 whenever 
the 


FIFO is not empty. 


Since not all status bits are stored in the FIFO, the All Sent, 
Parity, and EOF bits bypass 
the FIFO. The status bits sent 


through 
the FIFO are Residue 
Bits (3), Overrun, 
and CRC 


Error. 


The sequence 
for proper 
operation 
of the byte count and 


FIFO logic 
is to read the registers 
in the following 
order: 


RR7, RR6, and RR1 (reading 
RR6 is optional). 
Additional 


logic 
prevents 
the FIFO from being 
emptied 
by multiple 


reads 
from 
RR1. The read 
from 
RR7 latches 
the 
FIFO 


empty/full 
status bit (06) and steers the status multiplexer 


to read from the ESCC megacell 
instead of the status FIFO 


(since the status FIFO is empty). The read from RR1 allows 
an entry to be read from the FIFO (if the FIFO was empty, 
logic was added 
to prevent 
a FIFO underflow 
condition). 


Write Operation. 
When the end of an SOLC frame (EOF) 


has been received 
and the FIFO is enabled, 
the contents 


of the status and byte-count 
registers 
are loaded 
into the 


FIFO. The EOF signal is used to increment 
the FIFO. If the 


FIFO overflows, 
the RR7 bit 07 (FIFO Overflow) 
is set to 


indicate 
the overflow. 
This bit and the FIFO control 
logic is 


reset 
by disabling 
and 
re-enabling 
the FIFO control 
bit 


(WR15 bit 02). For details of FIFO control 
timing during 
an 


SOLC frame, 
refer to Figure 
17. 


SOLe 
Status 
FIFO Anti-Lock 
Feature. 
When the Frame 


Status FIFO is enabled 
and the ESCC is programmed 
for 


"Special 
Receive 
Condition 
Only" 
(WR1 04=03=1), 
the 


data 
FIFO is not locked 
when 
a character 
with 
End of 


Frame status is read (Figure 16). When a character 
with the 


EOF status 
is at the top of the FIFO, an interrupt 
with a 


vector for receive data is generated. 
The command 
"Reset 


Highest 
IUS" must 
be issued 
at the end of the interrupt 


service 
routine 
regardless 
if an interrupt 
acknowledge 


cycle 
had 
been 
executed 
(hardware 
or software). 
This 


allows a OMA to complete 
transfer of the received 
frame to 


memory 
and then interrupt 
the CPU that a frame has been 


completed 
without locking 
the FIFO. Since in the "Receive 


Interrupt 
on Special 
Condition 
Only" 
mode 
the interrupt 


vector for receive data is not used, it is used to indicate 
that 


the last byte of a frame has been read out the receive FIFO. 
Reading 
the frame 
status 
(CRC, 
byte 
count 
and 
other 


status stored 
in the status 
FIFO) to determine 
EOF is not 


required. 


When a character 
with a special 
receive 
condition 
other 


than EOF is received 
(receiver 
overrun, or parity), aspecial 


receive condition 
interrupt 
is generated 
after the character 


is read from the FIFO and the receive 
FIFO is locked 
until 


the "Error Reset" command 
is issued. 
•• 
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NEW FEATURE DESCRIPTION 
(Continued) 


SCC Status Reg 
RR1 
Residue 
Bits(3) 
Overrun, 
CRC Error 


FIFO Array 
10 Deep by 19 Bits Wide 


ti Bits 
RR1 
Bit 
7 Bit 6 
Bits 
5·0 


Interface 
to see 


Reset on Flag Detect 


Increment 
on Byte DET 


Enable Count in SDLC 


End of Frame Signal 


Status Read Comp 


Tail Pointer 
4·Bit Counter 


Head Pointer 
4·Bit Counter 


4-Bit Comparator 


Over 
Equal 


RR7 05-00 
+ RR6 07 • DO 
Byte Counter 
contains 
14 bits 
for a 16 KByte maximum 
count. 


RR7D6 
FIFO data available 
status bit. Status bit set to 1 
when reading from FIFO. 


RR7D7 
FIFO Overilow 
Status Bit 
MSB of RR(7) is set on Status FIFO overilow . 


• All Sent bypasses 
MUX and equals contents 
of SCC Status Register . 
• Parity Bits bypass 
MUX and does the same. 


- EOF is set to 1 whenever 
reading from the FIFO. 


WR(15) 
Bit 2 
Set Enables 
Status 
FIFO 


Z85230 
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34567 


o ° DrJCF 
.... 


Internal byte strobe 
increments counter. 


Reset byte 
counter and 
then load counter 
into FIFO and 
increment PTR. 


Don't load 
counter on 
1st Flag. 
Reset byte 
counter here. 


Z85230 
ESCC~ 


Reset byte 
counter and 
then load counter 
into FIFO and 
increment PTR. 


The ESCCcontains write registers in each channel that are 
programmed by the system separately to configure the 
functional uniqueness of the channels. 


In the ESCC,the data registers are directly addressed by 
selecting a High on the OIIC pin. With all other registers 
(with the exception of WROand RRO),programming the 
write registers requires two write operations and reading 
the read registers requires both a write and a read opera- 
tion. The first write is to WROand contains three bits that 
point to the selected register. The second write is the 
actual control word for the selected re~lister, and if the 
second operation is read, the selected read register is 
accessed. All of the ESCC registers, including the data 
registers, may be accessed inthis fashion. The pointer bits 
are automatically cleared after the read or write operation 
so that WRO(or RRO)is addressed again. 


Initialization. 
The system program first issues a series of 
commands to initialize the basic mode of operation. This is 
followed by other commands to qualify conditions within 
the selected mode. For example, in the Asynchronous 
mode, character length, clock rate, number of stop bits, 
and even or odd parity should be set first. Then the 
interrupt mode is set, and finally, the receiver and transmit- 
ter are enabled. 


Write Registers. The ESCCcontains 16write registers (17 
counting the transmit buffer) in each channel. These write 
registers are programmed separately to configure the 
functional "personality" of the channels. There are two 
registers (WR2and WR9) shared by the two channels that 
are accessed through either of them. WR2 contains the 
interrupt vector for both channels, while WR9 contains the 
interrupt control bits and reset commands. A new register, 
WRT, was added to the ESCC and may be written to if 
WR15 00 is set. Figure 18 shows the format of each write 
register. 


Read 
Registers. 
The ESCC contains ten read registers 
(eleven, counting the receive buffer (RR8) in each chan- 
nel). Fourof these may be read to obtain status information 
(RRO,RR1, RR1O,and RR15). Two registers (RR12 and 
RR13) are read to learn the baud rate generator time 
constant. RR2 contains either the unmodified interrupt 
vector (Channel A) or the vector modified by status infor- 
mation (Channel B). RR3 contains the Interrupt Pending 
(IP) bits (Channel A only). RR6 and RR7 contain the 
information inthe SOLCFrameStatus FIFO,but isonly read 
when WR15 02 is set. If WRT 06 is set, Write Registers 
WR3, WR4, WR5, WRT, and WR10 can be read as RR9, II 
RR4, RR5, and'RR14, respectively. Figure 19 shows the 
J 
format of each Read register. 
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CONTROL REGISTERS 


Wrtte Register 
0 (non-multiplexed 
bus mode) 


~ 
I I I 
o 
0 
o 
0 
o 
1 
o 
1 
1 
0 
1 
0 


1 
1 
1 
1 
o 
0 


o 
0 
o 
1 
o 
1 


1 
0 


1 
0 


1 
1 


1 
1 


o 
ReglsterO 
1 
Register 
1 
o 
Register2 


1 
Register 
3 
o 
Reglster4 
1 
RegisterS 
o 
Register6 


1 
Register7 
~ =:~::::;~ } 
o 
Register 
10 
1 
Register 
11 
• 


o 
Register 
12 


1 
Register 
13 
o 
Register 
14 
1 
Register 
lS 


o 
0 
0 
Null Code 
o 
0 
1 
Point High 
o 
1 
0 
Reset Ext/Status 
Interrupts 


o 
1 
1 
Send Abort (SOLC) 


1 
0 
0 
Enable Int on Next Rx Character 


1 
0 
1 
Reset Tx Int Pending 


1 
1 
0 
Error Reset 
1 
1 
1 
Reset Highest 
IUS 


o 
0 
Null Code 


o 
1 
Reset Rx CRC Checker 


1 
0 
Reset Tx CRC Generator 


1 
1 
ReselTx 
UnderrunlEOM 
Latch 


Wrtte Register 
1 


~ 
E 


Ext Int Enabie 


Tx Int Enable 


Partty is Special 
Condition 


o 
0 
Rx Int Disable 
o 
1 
Rx Int On First Character 
or Special 
Condition 


1 
Oint 
On All Rx Characters 
or Special 
Condition 


1 
1 
Rx Int On Special 
Condition 
Only 


WAITIDMA 
Request 
On 
ReceivellTransmit 


N'iAiTIDMA 
Request 
Function 


WAITIDMA 
Request 
Enable 


Wrtte Register 
2 


~ 


~~ 


V4 


V5 


V6 


V7 


Wrtte Register 
3 


~ 


~ 


o 
0 
Ax 5 Bits/Character 
o 
1 
Rx 7 Bits/Character 
1 
0 
Ax 6 Bits/Character 
1 
1 
Ax 8 Bits/Character 


Wrtte Register 
4 


~ 


~ 
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Ax Enable 


Sync Character 
Load Inhibit 


Address 
search 
Mode (SOLC) 


Ax CRC Enable 


Enter Hunt Mode 


Auto Enables 


Partly Enable 


Partty EVEN/fOOD 


o 
0 
Sync Modes 
Enable 


o 
1 
1 Stop BIVCharacter 


1 
0 
1 lf2 Stop Bits/Character 
1 
1 
2 Stop Bits/Character 


o 
0 
8-Bit Sync Character 
o 
1 
16-Blt Sync Character 
1 
0 
SOLC Mode 
(01111110 
Rag) 


1 
1 
Extemal 
Sync Mode 


o 
0 
Xl 
Clock 
Mode 
o 
1 
X16 Clock Mode 
1 
0 
X32 Clock Mode 
1 
1 
X64 Clock Mode 
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Write Register 
5 


~ 


~ 


Tx CRC Enable 


RTS 


/SOLC/CRC-16 


Tx Enable 


Send Break 


o 
0 
Tx 5 Bits(Or Less)/Character 
o 
1 
Tx 7 Bits/Character 
1 
0 
Tx 6 Bits/Character 
1 
1 
Tx 8 Bits/Character 


Write Register 
6 
E~If~)l~~ 


Sync7 
Sync6 
SynCS 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Sync1 
SynCO 
SynCS 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Sync7 
Sync6 
SynCS 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Sync3 
Sync2 
Sync1 
SynCO 
1 
1 
1 
1 
AOR7 
AOR6 
AOR5 
AOR4 
AOR3 
AOR2 
AOR1 
AORO 
ADR7 
AOR6 
AOR5 
AOR4 
x 
x 
x 
x 


Monosync, 
8 Bijs 
Monosync, 
6 Bijs 
Bisync, 
16 Bits 
Bisync, 
12 Bijs 
SOLC 
SOLC (Address 
Range) 


Write 
Register 
7 


~ 
Ir~Jl~~ 


Sync7 
Sync5 
Sync15 
Sync11 
o 


Sync6 
Sync4 
Sync14 
Sync10 
1 


Sync5 
Sync3 
Sync13 
Sync9 
1 


Sync4 
Sync2 
Sync12 
SynCS 
1 


Sync3 
Sync1 
Sync11 
Sync7 
1 


Sync2 
SynCO 
Sync10 
Sync6 
1 


Sync1 
x 
Sync9 
SyncS 
1 


SynCO 
x 
SynCS 
Sync4 
o 


Monosync, 
8 Bits 
Monosync, 
6 Bits 
Bisync, 
16 Bits 
Bisync, 
12 Bits 
SOLC 
II 


WR 7' Prime 


~ 


~ 


Auto Tx Flag 


Auto EOM Reset 


Auto RTS Deactivation 


Ax FIFO Int Level 


Write Register 
10 


~ 


~ 


••••--------- 
DTRJREQ Timing Mode 


- 
Tx FIFO Int Level 


- 
Extended 
Read Enable 


Not Used, Always 0 


Write Register 9 


~ 


~ 


o 
No Reset 
1 
Channei Reset B 


o 
Channel Reset A 


1 
ForceHardwareReset 


o 
0 
NRZ 
o 
1 
NRZI 
1 
0 
FM 1 (Transition = 1) 


1 
1 
FMO (Transition 
= 0) 


VIS 


NV 


DLC 


MIE 


Status High/IStatus 
Low 


Software 
INTACK Enable 


Write Register 
11 


~ 
I I 


6-BiVI8-B~ 
Sync 


Loop 
Mode 


AborV/Flag 
On Unde"un 


Marl<llFlag Idle 


Go Active On Poll 


o 
0 
fTRxC 
Out = Xtal Output 


o 
1 
fTRxC 
Out = Transmit 
Clock 


1 
0 
fTRxC 
Out = BR Generator 
Output 
1 
1 
fTRxC 
Out = DPLL Output 


fTRxC on 


o 
0 
Transmit 
Clock = IRTxC 
Pin 


o 
1 
Transmit 
Clock = fTRxC 
Pin 
1 
0 
Transmit 
Clock = BR Generator 
Output 


1 
1 
Transmit 
Clock = DPLL Output 


o 
0 
Receive 
Clock = IRTxC 
Pin 
o 
1 
Receive 
Clock = fTRxC 
Pin 
1 
0 
Receive 
Clock = BR Generator 
Output 


1 
1 
Receive 
Clock = DPLL Output 
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Write Register 
12 


~ 


~ 


Write Register 13 


~ 


~ 


Tca 


TC9 


TC10 


TC11 


TC12 


TC13 


TC14 


TC15 
~ 


~~~l 
TC2 


TC3 


TC4 


TC5 


TC6 


TC7 


Write Register 14 


~ 


~ 


0 
0 
0 
Null Command 
0 
0 
1 
Enter Search Mode 
0 
1 
0 
Reset Missing Clock 
0 
1 
1 
Dlseble DPLL 
1 
0 
0 
Set Source = BR Generator 
1 
0 
1 
Set Source. 
IRTxC 
1 
1 
0 
Set FM Mode 
1 
1 
1 
Set NRZI Mode 


Wl'tte 
Register 
15 


~ 


BR Generator 
Enable 


SR Generator 
Source 


IDTRlRequest 
Function 


Auto Echo 


Local Loopback 


SynclHunt 
IE 


elSIE 


a 
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CONTROL REGISTERS (Continued) 


Read Register 0 


~ 


~ 


Read Register 1 


~ 


~ 


Read Register 2 


~ 


~~ 


V4 


V5 


V6 


V7 


Rx Character 
Available 


ZoroCount 


T" Buffer Empty 


DCD 


SynclHunt 


CTS 


T" UnderrunlEOM 


Break/Abort 


Read Register 3 


~ 


~ 
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Channel 
B ExVStatus 
IP 


Channel 
B Tx IP 


Channel 
B Ax IP 


Channel 
A ExVStatus 
IP 


Channel 
A Tx IP 


Channel 
A Rx IP 
o 
o 


All Sent 


Residue Code 2 


Residue Code 1 


R£sldue Code 0 


Parity Error 


Rx Overrun 
Error 


CRClFramlng 
Error 


End of Frame (SDLC) 


Read Register 
6 • 


~ 


~ 


• 
Can only be accessed 
if the SDLC 
FIFO enhancement 
Is enabled 
(WR15 
brl 02 set to 1) 


BC8 


BC9 


BC10 


BC11 


BC12 


BC13 


FDA: FIFO Data Available 
1 = Status 
Reads from FIFO 
o = Status 
Reads from ESCC 


FOS: FIFO OVerflow 
Status 
1 = FIFO OVerflowed 
0= 
Nomnal 


• 
Can only be accessed 
If the SDLC 
FIFO enhancement 
Is enabled 
(WR15 
brI 02 sat to 1) 


Reed Register 
7 • 


~ 


~ 
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Reed Register 1a 


~ 
~1"~ 


Read Register 
13 


~ 


~ 


Read Regisler 
12 


~ 


~ 


Loop Sending 
a 


Two Clocks Missing 


One Clock Missing 


TCS 


TC9 


TC1a 


TC11 


TC12 


TC13 


TC14 


TC15 


Read Register 
15 


~ 


~ 


~ 
~eroCounllE 
L.:== 
SOLC Slalus 
FIFO Enable 


OCOIE 


Tca1 
TC1 


TC2 


~~ J>- 
TC5 


TC6 


TC7 


SynclHunllE 


CTSIE 


Tx UnderrunlEOM 
IE 


Break/Abort 
IE 


II 
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Z85230 TIMING 


The ESCCgenerates internal control signals from the NJR 
and IRO that are related to PCLK. Since PCLK has no 
phase relationship with NJR and IRO, the circuitry gener- 
ating the internal control signals orovides time for meta- 
stable conditions to disappear. This gives rise to a recov- 
ery time related to PCLK. The recovery time applies only 
between bus transactions involving the ESCC.The recov- 
erytime required for proper operation isspecified from the 
falling edge of NJR or IRO in the first transaction involving 
the ESCCto the falling edge of MIR or IRO in the second 


Z85230 
ESCC~ 


transaction involving the ESCC.This time must be at least 
4 PCLKs regardless of which register or channel is being 
accessed. 


Read Cycle Timing. Figure 20 illustrates Read cycle 
timing. Addresses on NIB and OIIC and the status on 
IINTACK must remain stable throughout the cycle. If ICE 
falls after IRO falls, or if it rises before IRO rises, the 
effective IRO is shortened. 


NIB DIIC 
--V 
Address 
Valid 
V-- 
. 
-A..... 
...A....-- 


IINTACK 7 
\~- 


-------------( 
... 
x 
Data Valid 
)------ 
\ 
1 


Write Cycle Timing. Figure 21 illustrates Write cycle 
timing. Addresses on NIB and OIIC and the status on I 
INTACK must remain stable throughout the cycle. If ICE 
falls after NJR falls, or if it rises before NJR rises, the 
effective NJR is shortened. Because many popular CPUs 


do not guarantee that the databus is valid when NJR is 
driven Low, the databus timing requirements of the ESCC 
have been modified so that the databus does not have to 
be valid when the NJR pin goes Low. See AC Character- 
istic #29 for details. 


--V 
Address 
Valid 
V-- 
_____ ..../\ 
A....-- 


IINTACK J 
\~- 


ICE 
\ 


---------------( 
.•• __ 
A_d_dr_es_s_v_al_id __ 
.J>....------ 


\ 
---1 


Interrupt Acknowledge eycle Timing. Figure 
22 illus- 


trates 
Interrupt 
Acknowledge 
cycle 
timing. 
Between 
the 


time IINTACK 
goes 
Low and the falling 
edge 
of IRD, the 


internal and externallEI/IEO 
daisy chains settle. If there is 


an interrupt 
pending 
in the ESCC and lEI is High when IRD 


falls, the Acknowledge 
cycle 
is intended 
for the ESCC. In 


this case, the ESCC may be programmed 
to respond 
to 


IRD Low by placing 
its interrupt 
vector 
on D7-DO. It then 


sets the appropriate 
Interrupt-Under-Service 
latch 
inter- 


nally. 
If the external 
daisy 
chain 
is not used, 
then 
AC 


parameter 
#38 is required 
to settle 
the interrupt 
priority 


daisy chain internal to the ESCC. If the external daisy chain 
is used, 
the 
user 
should 
follow 
the 
equation 
in AC 


Characteristics 
Note 5 for calculating 
the required 
daisy- 


chain settle time. 


IINTACK ~-{J--------------_/ 


---L-' 
--\ 
/ 


07·00 --------'---L ..,---- 
..(... 
X 
Vector 
)~------ 


SIO Family 


Z84C40 
SIO 


Z84C131PC 
Z84C151PC 


Dual channel 
multiprotocol 
USART. 


Z80 CPU with integrated 
SIO, CTC and WDT. 


Z80 CPU with integrated 
SIO, CTC, WDT and PIO. 


see Family 


Z08530 
SCC 


Z08030 
SCC 


Z85C30 
SCC 


Z80C30SCC 
Z16C351SCC 
Z80181 
SAC 


NMOS SCC low cost with speeds 
up to 8 MHz. 


NMOS SCC for multiplexed 
buses. 
CMOS SCC at speeds 
up to 16 MHz. NMOS compatible. 


CMOS SCC for multiplexed 
buses. 


SCC with 4 channel 
DMA and advanced 
CPU interface. 


Z180 CPU with integrated 
single 
channel 
SCC. 
II 
use Family 


Z16C30 
USC 
Z16C33 
MUSC 
Z16C311USC 
Z16C50 
DDPLL 


Dual channel 
high performance 
multi-protocol 
data communications 
up to 10 Megabits/second. 


Single channel 
USC I'll ISDN Time Slot Assigner. 


MUSC with high performance 
dual channel 
DMA. 


Dual channel 
DPLL cell from the USC. 


~2il.1lG 


ABSOLUTE MAXIMUM RATINGS 


Vcc Supply 
Voltage 
range 
--Q.3V to +7.0V 


Voltages 
on all pins 


with respect 
to GND 
--Q.3V to Vcc +0.3V 


Operating 
Ambient 
--Q.3V to Vcc +0.3V 
Temperature 
See Ordering 
Information 


Storage 
Temperature 
-65°C 
to + 150°C 


Z85230 
ESCC 
N 


Stresses 
greater 
than those 
listed 
under 
Absolute 
Maxi- 
mum Ratings 
may cause 
permanent 
damage 
to the de- 


vice. This is a stress rating only; operation 
of the device 
at 


any condition 
above 
those 
indicated 
in the operational 


sections 
of these specifications 
is not implied. 
Exposure 
to 


absolute 
maximum 
rating conditions 
for extended 
periods 


may affect 
device 
reliability. 


The DC Characteristics 
and capacitance 
sections 
below 


apply 
for the following 
standard 
test conditions, 
unless 


otherwise 
noted. 
All voltages 
are 
referenced 
to GND. 
Positive current 
flows into the refemnced 
pin. 


• 
+4.50 V $ Vcc $ + 5.50 V 


• 
GND =OV 
• 
TA as specified 
in Ordering 
Information 


C,N 
COUT 


C'iO 


Note: 
F = 1 MHz, over specified temperature 
range. 


Input Capacitance 
Output 
Capacitance 
Bidirectional 
Capacitance 


Unmeasured 
pins 


returned 
to Ground. 


MISCELLANEOUS 
Gate Count - 11,000 
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DC CHARACTERISTICS 
Z85230 
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Symbol 
Parameter 


V1H 
Input High Voltage 


V1L 
Input Low Voltage 


VOHI 
Output 
High Voltage 


VOH2 
Output 
High Voltage 


VOL 
Output 
Low Voltage 


IlL 
Input Leakage 


IOL 
Output 
Leakage 


Ice1 
Vcc Supply 
Current 


2.2 
--0.3 
2.4 


Vcc-0.8 


Max 
Unit 
Condition 


Vcc+0.3 
V 
0.8 
V 
V 
IOH= -1.6mA 
V 
IOH= -250j.lA 
0.4 
V 
IOL= 2.0mA 


±10.0 
j.lA 
0.4 <V1N<+2.4V 


±10.0 
j.lA 
0.4 <V OUT<+2.4V 
10 (8.5 MHz) 
mA 
12 (10 MHz) 
mA 
Vcc=5V V1H=4.8 V1L=0.2V 


15 (16 MHz) 
mA 
Crystal 
Oscillators 
off 


20 (20 MHz) 
mA 
mA 
Current 
for each osc. 


in addition 
to Icc1 


Notes: 
[1] Vce = 5V ± 10% unless otherwise specified, 
over specified temperature 
range. 


[2] Typical 
Ice was measured with oscillator off. 


[3] 
No lcel",,) max is specified 
due to dependency 
on the external circuit. 
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Figure 27. 
Interrupt Acknowledge 
Timing Diagram 
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Figure 28. 
Cycle Timing Diagram 
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Z85230 Read and Write Timing Table 


8.5 MHz 
10MHz 
16MHz 
20 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Mln 
Max 
Notes 


1 
TwPCI 
PCLK Low Width 
45 
1000 
40 
1000 
26 
1000 
22 
1000 
2 
TwPCh 
PCLK High Width 
45 
1000 
40 
1000 
26 
1000 
22 
1000 
3 
TIPC 
PCLK Fall Time 
10 
10 
5 
5 
4 
TrPC 
PCLK Rise Time 
10 
10 
5 
5 
5 
TcPC 
PCLK Cycle Time 
118 
2000 
100 
2000 
61 
2000 
50 
2000 


6 
TsA(WR) 
Address to /WR Fall Setup Time 
66 
50 
35 
30 
7 
ThA(WR) 
Address to /WR Rise Hold Time 
0 
0 
0 
0 
8 
TsA(RO) 
Address to IRO Fall Setup Time 
66 
50 
35 
30 
9 
ThA(RO) 
Address to IRO Rise Hold Time 
0 
0 
0 
0 
10 
TsIA(PC) 
/INTACK to PCLK Rise Setup Time 
20 
20 
15 
15 
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AC CHARACTERISTICS 
Z85230 Read and Write Timing Table 


8.5 MHz 
10MHz 
16MHz 
20 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


11 
TslAi(WR) 
/INTACK To fNR Fall Setup Time 
140 
130 
70 
65 
[1] 


12 
ThlA(WR) 
/INTACK To fNR Rise Hold Time 
0 
0 
0 
0 
13 
TsIAi(RD) 
/INTACK To /fiD Fall Setup Time 
140 
130 
70 
65 
[1] 


14 
ThlA(RD) 
/INTACK To IfID Rise Hold Time 
0 
0 
0 
0 


15 
ThlA(PC) 
/INTACK To PCLK Rise Hold Time 
38 
30 
15 
15 


16 
TsCEI(WR) 
ICE Low To NIR Fall Setup Time 
0 
0 
0 
0 


17 
ThCE(WR) 
ICE To /WR Rise Hold Time 
0 
0 
0 
0 
18 
TsCEh(WR) 
ICE High To f'NR Fall Setup Time 
58 
50 
30 
25 
19 
TsCEl(RD) 
ICE Low To fRO Fall Setup Time 
0 
0 
0 
0 
[1] 


20 
ThCE(RD) 
ICE To /RD Rise Hold Time 
0 
0 
0 
0 
[1] 


21 
TsCEh(RD) 
ICE High To /fiD Fall Setup Time 
58 
50 
30 
25 
[1] 


22 
TwRDI 
fRO Low Width 
145 
125 
70 
65 
[1] 


23 
TdRD(DRA) 
fRO Fall To Read Data Active Delay 
0 
0 
0 
0 
24 
TdRDr(DR) 
/RD Rise To Data Not Valid Delay 
0 
0 
0 
0 
25 
TdRDl(DR) 
fRO Fall To Read Data Valid Delay 
135 
120 
70 
65 
26 
TdRD(DRz) 
fRO Rise To Read Data Float Delay 
38 
35 
30 
30 
27 
TdA(DR) 
Addr To Read Data Valid Delay 
210 
180 
100 
90 
28 
TwWRI 
/WR Low Widtll 
145 
125 
75 
65 


29 
TdWR(DW) 
/WR Fall To Write Data Valid Delay 
20 
20 
20 
20 
30 
ThDW(WR) 
Write Data To /WR Rise Hold Time 
0 
0 
0 
0 
31 
TdWR(W) 
IWR Fall To Wait Valid Delay 
168 
100 
50 
50 
[4] 


32 
TdRD(W) 
/RD Fall To Wait Valid Delay 
168 
100 
50 
50 
[4] 


33 
TdWRf(REQ) 
/WR Fall To /W//REQ Not Valid Delay 
168 
120 
70 
65 
34 
TdRDf(REQ) 
fRO Fall To /W/fREQ Not Valid Delay 
168 
120 
70 
65 
[6] 


35a 
TdWRr(REQ) 
IWR Fall To /DTR/fREQ Not Valid 
4TcPc 
4TcPc 
4TcPc 
4TcPc 
35b 
TdWRr(REQ) 
/WR Fall To /DTR//REQ Not Valid 
168 
100 
70 
65 
[6] 


36 
TdRDr(REQ) 
fRO Rise To /DTR/fREQ Not Valid Delay 
NA 
NA 
NA 
NA 
37 
TdPC(lNT) 
PCLK Fall To /INT Valid Delay 
500 
320 
175 
160 
38 
TdlAi(RD) 
/INTACK To fRO Fall (Ack) Delay 
145 
90 
50 
45 
[5] 


39 
TwRDA 
/RD (Acknowledge) Width 
145 
125 
75 
65 


40 
TdRDA(DR) 
fRO Fall(Ack) To Read Data Valid Delay 
135 
120 
70 
60 
41 
TslEl(RDA) 
lEI To fRO Fall (Ack) Setup Time 
95 
95 
50 
45 
42 
ThlEl(RDA) 
lEI To fRO Rise (Ack) Hold Time 
0 
0 
0 
0 
43 
TdlEl(lEO) 
lEI To lED Delay Time 
95 
90 
45 
40 
44 
TdPC(lEO) 
PCLK Rise To IEO Delay 
195 
175 
80 
80 


45 
TdRDA(lNT) 
fRO Fall To /INT Inactive Delay 
480 
320 
200 
180 
[4] 
46 
TdRD(WRQ) 
fRO Rise To /WR Fall Delay For No Reset 
15 
15 
10 
10 


47 
TdWRQ(RD) 
/WR Rise To /RO Fall Delay For No Reset 
15 
15 
10 
10 
48 
TwRES 
/WR And fRO Low For Reset 
145 
100 
75 
65 
49 
Trc 
Valid Access Recovery Time 
4TcPc 
4TcPc 
4TcPc 
4TcPc 
[3] 


Notes: 
[1] 
Parameter does not apply to Interrupt Acknowledge 
transactions. 
[3] 
Parameter applies only between transactions 
involving the ESCC. 


[4] 
Open-drain 
output, measured with open-drain test load. 
[5] 
Parameter is system dependent. 
For any ESCC in the daisy chain, 


TdlAi(RD) must be greater than the sum of TdPC(IEO) for the 
highest priority device in the daisy chain. TslEl(RDA) for the ESCC 
and TdlEl(lEO) for each device separating them in the daisy chain. 
[6] 
Parameter applies to enhanced 
Request mode only (WRT D4= 1). 
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AC CHARACTERISTICS 
Z85230 General Timing Table 


8.5 MHz 
10 MHz 
16MHz 
20 MHz 


No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


1 
TdPC(REQ) 
/PCLK to W/REQ Valid 
250 
200 
80 
70 
2 
TdPC(W) 
/PCLK to Wait Inactive 
350 
300 
180 
170 
3 
TsRXC(PC) 
/RxC to /PCLK Setup Time 
N/A 
N/A 
N/A 
N/A 
[1,4] 


4 
TsRXD(RXCr) 
RxD to /RxC Setup Time 
0 
0 
0 
0 
[1] 


5 
ThRXD(RxCr) 
RxD to /RXC Hold Time 
150 
125 
50 
45 
[1] 
6 
TsRXD(RXCf) 
RxD to /RXC Setup Time 
0 
0 
0 
0 
[1,5] 
7 
ThRXD(RXCf) 
RXD to /RXC Hold Time 
150 
125 
50 
45 
[1,5] 
8 
TsSY(RXC) 
/SYNC to /RxC Setup Time 
-200 
-150 
-100 
-90 
[1] 


9 
ThSY(RXC) 
/SYNC to/RXC Hold Time 
5TcPc 
5TcPc 
5TcPc 
5TcPc 
[1] 
10 
TsTXC(PC) 
/TxC to /PCLK Setup Time 
N/A 
N/A 
N/A 
N/A 
[2,4] 


11 
TdTXCf(TXD) 
/TxC to TxD Delay 
190 
150 
80 
70 
[2] 
12 
TdTxCr(TXD) 
/TxC to TxD Delay 
190 
150 
80 
70 
[2,5] 


13 
TdTXD(TRX) 
TxD to TRxC Delay 
200 
140 
80 
70 
14 
TwRTXh 
RTxC High Width 
130 
120 
80 
70 
[6] 
15 
TwRTXI 
TRxC Low Width 
130 
120 
80 
70 
[6] 
16a 
TcRTX 
RTxC Cycle Time 
472 
400 
244 
200 
[6,7] 


16b 
TxRX(DPLL) 
DPLL Cycle Time Min 
50 
50 
31 
31 
[7,8] 
17 
TcRTXX 
Crystal Osc. Period 
125 
1000 
100 
1000 
61 
1000 
61 
1000 
[3] 
18 
TwTRXh 
TRxC High Width 
130 
120 
80 
70 
[6] 
19 
TwTRXI 
TRxC Low Width 
130 
120 
80 
70 
[6] 


20 
TcTRX 
TRxC Cycle Time 
472 
400 
244 
200 
[6,7] 


21 
TwEXT 
DCD or CTS Pulse Width 
200 
120 
70 
60 
22 
TwSY 
SYNC Pulse Width 
200 
120 
70 
60 


Notes: 
[1] 
RxC is /RTxC or fTRxC. whichever is supplying 
the receive clock. 
[2] 
TxC is fTRxC or /RTxC, whichever 
is supplying 
the transmit clock. 
[3] 
Both /RTxC and /SYNC have 30 pF capacitors 
to ground connected 
to them. 


[4] 
Synchronization 
of RxC to PClK 
is eliminated 
in divide by four operation. 
[5] 
Parameter appiies only to FM encodingldecoding. 
[6] 
Parameter applies only for transmitter and receiver; DPll 
and baud rate 


generator timing requirements 
are identical to case PClK requirements. 
[7] 
The maximum receive or transmit data rate is 1/4 PClK. 
[8] 
Applies to DPll 
clock source only. Maximum data rate of 1/4 PClK still applies. 
DPll 
clock should have a 50% duty cycle. 
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Z85230 System Timing Diagram 


IWIREQ 
Request 


IWIREQ 
Wait 


ISYNC 
Output 


/RTxC, 
ITRxC 
Transmit 


IWI/REQ 
Request 


IWI/REQ 
Wait 


IDTRl/REQ 
Request 


ISYNC 
Input 
II 
ICTS, 
lOCO 
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AC CHARACTERISTICS 
Z85230 System Timing Table 


8.5 MHz 
10MHz 
16 MHz 
20 MHz 


No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Min 
Max 
Notes [4) 


1 
TdRXC(REQ) 
/RXC to tNl/REQ 
Valid 
13 
17 
13 
17 
13 
17 
13 
18 
[2] 
2 
TdRXC(W) 
/RxC to tNait Inactive 
13 
17 
13 
17 
13 
17 
13 
18 
[1,2] 
3 
TdRXC(SY) 
IRxC to ISYNC Valid 
4 
7 
4 
7 
4 
7 
4 
8 
[2] 
4 
TdRXC(INT) 
IRxC to liNT Valid 
15 
21 
15 
21 
15 
21 
15 
22 
[1,2] 
5 
TdTXC(REQ) 
/TxC to tNl/REQ 
Valid 
8 
11 
8 
11 
8 
11 
8 
12 
[3] 


6 
TdTXC(W) 
/TxC to tNait Inactive 
8 
14 
8 
14 
8 
14 
8 
15 
[1,3] 
7 
TdTXC(ORQ) 
/TxC to IOTR/IHEQ Valid 
7 
10 
7 
10 
7 
10 
7 
11 
[3] 
8 
TdTXC(INT) 
/TxC to liNT Valid 
9 
13 
9 
13 
9 
13 
9 
14 
[1,3] 
9 
TdSY(INT) 
ISYNC to liNT Valid 
2 
6 
2 
6 
2 
6 
2 
7 
[1] 
10 
TdEXT(INT) 
lOCO or ICTS to liNT Valid 
3 
8 
3 
8 
3 
8 
3 
9 
[1] 


Notes: 
[1] Open-drain 
output, measured with open-drain 
test load. 


[2] IRxC is IRTxC or fTRxC, whichever 
is supplying 
the receive clock. 
[3] 
fTxC is fTRxC or IRTxC, whichever 
is supplying 
the transmit clock. 
[4] 
Units equal 10TcPc. 


SYMBOL 
HILLIHETER 
INCH 


HIN 
HAX 
HIN 
HAX 


AI 
0.51 
0.81 
.020 
.032 


A2 
3.25 
3.43 
.128 
.135 


B 
0.38 
0.53 
.015 
.021 


BI 
1.02 
1.52 
.040 
.060 


C 
0;e3 
0.38 
.009 
.015 


D 
52.07 
52.58 
2.os0 
2.070 


E 
15.24 
15.75 
.600 
.620 


EI 
13.59 
14.22 
.535 
.560 
II 
2.54 
TYP 
.100 
TYP 


oA 
15.49 
16.51 
.610 
.6SO 


L 
3.18 
3.81 
.125 
.150 
.01 
1.52 
1.91 
.060 
.075 
S 
1.52 
2.29 
.060 
.090 


D 


DI 


""'" 
6 
I 
40 


7 
i 
•• 


I 
_._.-.+ -'-'- 


r 
I 
29 
17 
i 
11 
El 
E 
W 


NOTES. 


L CONTRIlU.ING 
DIMENSlmlS 
• INCH 
l!. LEADS 
ARE 
ClFLANAR 
"ITHIN 
.004 
IN. 


3. DIMENSI~ 
, ~ 
INCH 


SYMBCL 
MILLIMETER 
INCH 


MIN 
MAX 
MIN 
MAX 


A 
427 
4.57 
.168 
.180 


Al 
2.67 
2.92 
.105 
.115 


D/E 
17.40 
17.65 
.685 
.695 


DI/EI 
16.51 
16.66 
.650 
.656 


D2 
1524 
16.00 
.600 
.630 


I!I 
L27 
TYP 
.oso 
TYP 
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N 
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ORDERING INFORMATION 


Z85230 


8MHz 
Z8523008PSC/PEC 
Z8523008VSCNEC 


Package 
P = Plastic DIP 
V = Plastic 
LCC 


Temperature 
E = -40°C to + 100°C 
S = O°C to +70°C 


Speeds 
10 = 10.0 MHz 
16 = 16.384 MHz 
20 = 20.0 MHz 


Environmental 
C = Plastic Standard 


Example: 
Z 
8523016 
P 
S 
C 
l1kk 


10 MHz 
Z8523010PSC 
Z8523010VSC 
Z8523010PEC 
Z8523010VEC 


16 MHz 
Z8523016PSC 
Z8523016VSC 
Z8523016PEC 
Z8523016VEC 


20 MHz 
Z8523020PSC 
Z8523020VSC 


Environmental 
Flow 
Temperature 
Package 
Speed 
Product 
Number 
Zilog Prefix 


Z8030/Z8530 Z-Bus@SCC 
Serial Communication 
Controller 


Z80C30/Z85C30 CMOS 
Serial Communication 
Controller 


Z80230 Z-Bus@ESC 
Enhanced Serial Communication 
Controller 


Z85230 ESCCTM 
E hanced Serial Communication 
Cont 
lIer 


Z85233 EMSCCTM 
EnhanCI!d Mono Serial Communication 
Controller 


II 


Z85233 
EMSCCTM ENHANCED MONO 
SERIAL COMMUNICATION 
CONTROLLER 


• 
Deeper 
Data FIFOs 
- 4-Byte Transmit 
FIFO 


- 8-Byte 
Receive 
FIFO 


• 
Programmable 
FIFO Interrupt 
Levels Provide Flexible 


Interrupt 
Response 


• 
Many Improvements 
to Support SDLC/HDLC 
Transfers: 


- Deactivation 
of /RTS Pin After Closing 
Flag 


- Automatic 
Transmission 
of the Opening 
Flag 


- Automatic 
Reset of Tx Underrun/EOM 
Latch 
- Complete 
CRC Reception 
- TxD pin Automatically 
Forced 
High with NRZI 
Encoding 
when Using 
Mark Idle 


- Receive 
FIFO Automatically 
Unlocked 
for 


Special 
Receive 
Interrupts 
when Using the 


SDLC Status FIFO 


- Back-to-Back 
Frame Transmission 
Simplified 


• 
Fast speeds: 


- 10.0 MHz for Data Rates up to 2.5 Mbit/Sec. 
- 16.384 MHz for Data Rates up to 


4.096 Mbit/Sec. 


- 20.0 MHz for Data Rates up to 5.0 Mbit/Sec. 


• 
New 
Programmable 
Features 
Added 
with 
Write 


Register 
7' 


• 
Write Registers: 
WR3, WR4, WR5, and WR1 0 are Now 


Readable 


• 
DPLL Counter 
Output 
Available 
as Jitter-Free 
Clock 


Source 


• 
A Full-Duplex 
Channel 
with a Crystal Oscillator, 
Baud 


Rate Generator, 
and Digital 
Phase-Locked 
Loop. 


The Zilog Enhanced 
Mono Serial Communication 
Control- 
ler, Z85233 
EMSCC, 
is a software 
compatible 
CMOS 
member of the SCC family introduced 
by Zilog in 1981. The 
EMSCC 
is a full-duplex 
datacommunications 
controller 


capable 
of supporting 
a wide range of popular 
protocols. 


The Z85233 
EMSCC is a single channel 
version 
(Channel 


A) of Zilog's 
Z85230 
ESCC. 
Based 
on Zilog's 
unique 


Superintegration 


N 
Technology, 
the EMSCC is compatible 


with designs 
using Zilog's 
SCC and ESCC to receive 
and 


transmit 
data. 
It has many improvements 
that significantly 


reduce 
CPU overhead. 
The addition 
of a 4-byte 
transmit 


FIFO and an 8-byte receive 
FIFO significantly 
reduces 
the 


overhead 
required 
to provide 
data to, and get data from, 


the transmitter 
and receiver. 


~2jLCIG 


GENERAL DESCRIPTION 
(Continued) 


The EMSCC also has many features 
that improve 
packet 
handling 
in SOLC mode. 
The EMSCC will automatically: 
transmit a flag before the data, reset the Tx Underrun/EOM 
latch, force the TxO pin High at the appropriate 
time when 
using 
NRZI 
encoding, 
deassert 
the /RTS 
pin after 
the 
closing 
flag, 
and 
better 
handle 
ABORTed 
frames 
when 
using 
the 
10x19 
status 
FIFO. The combination 
of these 
features 
along 
with the deeper 
data 
FIFOs significantly 
simplifies 
SOLC driver software. 


The CPU hardware 
interface has been simplified 
by relieving 
the data bus setup 
time requirement 
and supporting 
the 
software 
generation 
of the interrupt 
acknowledge 
signal 
(lINTACK). 
These 
changes 
allow 
an interface 
with 
less 
external logic to many microprocessor 
families while main- 
taining compatibility 
with existing 
designs. 
I/O handling 
of 
the EMSCC is improved 
over the sce with faster response 
of the /INT and /OTR//REO 
pins. 


Z85233 
EMSCC 
N 


The many enhancements 
added 
to the EMSCC permits 
a 
system design that increases 
overall system 
performance 
with 
better 
data 
handling 
and 
less 
interface 
logic 
(Figure 
1). 


Notes: 
All Signals with a preceding front slash, "r, are active Low, e.g., 
B/NJ (WORD is active Low); IBNJ (BYTE is active Low, only). 


Power 
Ground 


Channel 
A 
Exploded 
View 


Transmit 
Logic 


Transmit 
FIFO 
Transmit 
MUX 
4 Byte! 


Data Encoding 
& CRC 
Generation 


Receive and Transmit 
Clock Multipexer 


Digital 
Baud Rate 
Crystal 
Phase-Locked 
Generator 
Oscillator 
Loop 
Amplifier 


Modem/Control 
Logic 


Receive 
Logic 


Rec. Status 
Rec. Data 
Receive MUX 
FIFO 8 Byte 
FIFO 8 Byte 
! 
! 
CRC Checker, 
Data Decode & 
SDLC Frame Status FIFO 
Sync Character 
10 x 19 
Detection 
! 


Internal 
Control 
Logic 


Channel A 
Register 


ITRxCA 


/RTxCA 


/CTSA 


IDCDA 


/SYNCA 


/RTSA 


/DTRAI/REQA 


Channel 
A 
Tx-Rx 


Z85233 
EMSCC 


N 


Interrupt 
{/I~i~6K 
Control 
lEI 
lED 
i i i 
+5V 
GND 
PCLK 
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PIN DESCRIPTIONS 


The following 
section 
describes 
the Z85233 
pin functions. 


Figure 
2 details 
the 
pin functions 
of the 
EMSCC 
and 


Figures 
3 and 4 are the pin assi~~nments 
for the 44-pin 


PQFP and 44-pin 
PLCC packages, 
respectively. 
The pin 


Bus Timing 
{ 
and Reset 


Control 
{ 


Z85233 
EMSCC 
N 


electrical 
characteristics 
are 
the 
same 
as the 
Z85230 


ESCC. Any unused 
input pins should 
be pulled 
up to the 


+5V supply. 


- 
07 
TxOA 
- 


06 
RxOA .- 
- - 
05 
rrRxCA - - 
.- - 
04 
IRTxCA - 
- - 
03 
ISYNCA - - 
- - 
02 
IWIIREQA 
- 
- - 
01 
10TR//REQA 
- - 
DO 
IRTSA 
- 
IRO 
ICTSA - 
- 
IWR 
10COA - 
Z85233 
- 
ICE 
- 
O//C 


.- 
liNT 
- 
IINTACK 
- 
lEI 
.- 
IEO 


} 
Serial 
Data 
} 
Channel 
Clocks 


Channel 
Controls 
for Modem, 
OMAand 
Other 


IEO 


lEI 


IINTACK 


VCC 


NJ//REQA 


ISYNCA 


IRTxCA 


RxDA 


ITRxCA 


TxDA 


N/C 


ICE 
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Table 
1. QFP Pin Identification 


Pin No. 
Symbol 
Function 
Direction 


37 
Vcc 
Power Supply 
Input 
1, 18, 37 
GND 
Ground 
Input 


25-32 
D7-DO 
Data Bus 
Input/Output 


21 
ICE 
Chip Enable 
Input 


20 
DI/C 
Data/Control 
Set 
Input 


24 
/RD 
Read 
Input 


23 
/WR 
Write 
Input 


33 
/INT 
Interrupt 
Output 


36 
/INTACK 
Interrupt 
Acknowledge 
Input 


35 
lEI 
Interrupt 
Enable 
In 
Input 


34 
IEO 
Interrupt 
Enable Out 
Output 


4 
/CTSA 
Clear To Send 
Input 
5 
/DCDA 
Data Carrier 
Detect 
Input 
3 
/RTSA 
Request 
To Send 
Output 


2 
/DTR//REQA 
Data Terminal 
Ready/Request 
Output 


39 
/SYNCA 
Synchronization 
Input/Output 


38 
W//REQA 
Wait/Request 
Output 


41 
RxDA 
Receive 
Data 
Input 


40 
/RTxCA 
ReceivelTransmit 
Clock 
Input 


43 
TxDA 
Transmit 
Data 
Output 


42 
ITRxCA 
Transmit/Receive 
Clock 
Input/Output 


6 
PCLK 
Clock 
Input 
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PIN DESCRIPTIONS 
(Continued) 


Table 
1. PLCC Pin Identification 
(Continued) 


Pin No. 
Symbol 
Function 
Direction 


10 
Vcc 
Power Supply 
Input 


17, 18,35 
GND 
Ground 
Input 


1-5, 42-44 
07-DO 
Data Bus 
Input/Output 


38 
ICE 
Chip Enable 
Input 


37 
D//C 
Data/Control 
Set 
Input 


41 
fRD 
Read 
Input 


40 
fWR 
Write 
Input 


6 
/INT 
Interrupt 
Output 


~ 
/INTACK 
Interrupt 
Acknowledge 
Input 


8 
lEI 
Interrupt 
Enable 
In 
Input 


7 
IEO 
Interrupt 
Enable Out 
Output 


21 
/CTSA 
Clear To Send 
Input 


22 
/DCDA 
Data Carrier 
Detect 
Input 


20 
/RTSA 
Request 
To Send 
Output 


19 
/DTR//REQA 
Data Terminal 
Ready/Request 
Output 


12 
/SYNCA 
Synchronization 
Input/Output 


11 
W//REQA 
Wait/Request 
Output 


14 
RxDA 
Receive 
Data 
Input 


13 
/RTxCA 
Receive/Transmit 
Clock 
Input 


16 
TxDA 
Transmit 
Data 
Output 
15 
/TRxCA 
Transmit/Receive 
Clock 
Input/Output 


23 
PCLK 
Clock 
Input 


ICTSA 
ClearToSend(input, 
active Low). This pin functions 


as transmitter 
enable 
if it is programmeo 
for Auto Enable 


(WR3, 05 = 1). A Low on the input enables 
the transmitter. 
If not programmed 
as Auto Enable, 
it may be used as a 
general-purpose 
input 
pin. The 
input 
is Schmitt-trigger 
buffered 
to accommodate 
a slow 
rise time 
input. 
The 
EMSCC detects 
pulses on this input and can interrupt 
the 
CPU on both logic level transitions. 


IDCDA 
Data Carrier 
Detect 
(input, 
active 
Low). This pin 
functions 
as receiver 
enable 
if it is programmed 
for Auto 
Enable (WR3, 05 = 1); otherwise 
it is used as a general 


purpose 
input 
pin. The pin is Schmitt-trigger 
buffered 
to 


accommodate 
a slow rise-time signal. The EMSCC detects 


pulses on this pin and can interrupt 
the CPU on both logic 
level transitions. 


IRTSA Request 
To Send( output, active Low). The /RTS pin 


can be used as a general 
purpose 
output or with the Auto 
Enable 
feature. 
When 
used with Auto Enable 
ON (WR3, 
05 = 1) in asynchronous 
mode, 
the /RTS pin goes High 


after the transmitter 
is empty. 
When Auto Enable 
is OFF, 


the /RTS pin can be used as a general 
purpose 
output and 


it strictly 
follows 
the inverse 
state of the RTS bit (WR5 bit 
01). 


In SOLC mode, 
the /RTS pin can be programmed 
to be 


deasserted 
when the closing 
flag of the message 
clears 


the TxO pin if WRT 
02 is set. 


ISYNCA 
Synchronization 
(input 
or output, 
active 
Low). 


This pin can act either as an input, output, 
or part of the 
crystal 
oscillator 
circuit. 
In the 
Asynchronous 
Receive 
mode (crystal 
oscillator 
option 
not selected), 
this pin is an 
input similar to CTS and OCO. In this mode, transitions 
on 
this line affects 
the state of the Synchronous/Hunt 
status 
bits in Read Register 
0 but have no other function. 


In External Synchronization 
mode with the crystal oscillator 


not selected, 
this line also acts as an input. In this mode, 


/SYNC must be driven 
Low for two receive 
clock 
cycles 


after the last bit in the synchronous 
character 
is received. 


Character 
assembly 
begins 
on the 
rising 
edge 
of the 


receive 
clock 
immediately 
precedinn 
the 
activation 


of /SYNC 


In the 
Internal 
Synchronization 
mode 
(Monosync 
and 
Bisync) with the crystal oscillator 
not selected, 
this pin acts 


as an output and is active only during the part of the receive 
clock cycle in which the synchronous 
condition 
is latched. 


This output is active each time a synchronization 
pattern is 


recognized 
(regardless 
of character 
boundaries). 
In SOLC 
mode, this pin acts as an output 
and is valid on receipt 
of 


a flag. The ISYNC pin switches 
from input to output when 


monosync, 
bisync, 
or SOLe 
is programmed 
in WR4 and 


sync modes 
are enabled. 
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IDTRl/REQA 
Data Terminal Ready/Request 
(output, active 


Low). This pin is programmed 
(WR14, 02) to serve either 


as a general-purpose 
output 
or as a OMA Request 
line. 


When programmed 
for the OTR function 
(WR14, 02 = 0), 


this output follows 
the state programmed 
into the OTR bit 


of Write 
Register 
5 (WR5, 
07). 
When 
programmed 
for 


Request 
mode (WR14, 02 = 1), this pin serves as a OMA 


Request 
for the transmitter. 


When 
used 
as a OMA 
request 
line, 
the timing 
for the 


deactivation 
Request 
can be programmed 
in the added 


register Write Register T (WRT) bit 04. If this bit is set, the 
/OTR//Request 
pin will be deactivated 
with the same timing 


as the /W//REO 
pin. If WRT 
04 is reset, the deactivation 


timing of /OTRI/REO pin will be the same as in the Z85C30. 


WIIREQA 
Wait/Request 
(output, 
open-drain 
when 


programmed 
for Wait function, 
driven 
High or Low when 


programmed 
for Ready function). This dual-purpose 
output 


may be programmed 
as a Request 
line for a OMA controller 


or as a Wait line which synchronizes 
the CPU to the EMSCC 


data rate. The reset state is Wait. 


RxDA Receive 
Data (input, active High). This input signal 


receives 
serial data at standard 
TIL 
levels. 


IRTxCA 
ReceivelTransmit 
Clock (input, 
active 
Low). This 


pin can be programmed 
to several 
modes 
of operation. 


RTxC may supply the receive clock, the transmit clock, the 
clock forthe 
baud rate generator, 
or the clock for the digital 


phase-locked 
loop. This pin can also be programmed 
for 


use with the SYNC pin as a crystal 
oscillator. 
The receive 


clock 
may 
be 
1, 16, 32, 
or 64 times 
the 
data 
rate 
in 


asynchronous 
modes. 


TxDA 
Transmit 
Data 
(output, 
active 
High). 
This output 


signal transmits 
serial data at standard 
TIL 
levels. 


ITRxCA 
Transmit/Receive 
Clock 
(input 
or output, 
active 


Low). This pin can 
be programmed 
in several 
different 


modes of operation. 
TRxC may supply the receive clock or 


the transmit clock in the input mode or supply the output of 
the digital 
phase-locked 
loop, 
the crystal 
oscillator, 
the 


baud 
rate generator, 
or the transmit 
clock 
in the output 


mode. 


PCLK Clock(input). 
This is the master EMSCC clock used 


to synchronize 
internal signals. 
PCLK is a TIL 
level signal. 


PCLK is not required 
to have any phase 
relationship 
with 


the master system 
clock. 
II 
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lEI Interrupt 
Enable In (input, active High). lEI is used with 
lEa 
to form an interrupt 
daisy 
chain 
when there 
is more 
than one interrupt 
driven device. 
A High lEI indicates 
that 


no other 
higher 
priority 
device 
has 
an interrupt 
under 


service 
or is requesting 
an interrupt. 


IEO Interrupt 
Enable Out (output, 
active High). lEa is High 


only if lEI is High and the CPU is not servicing 
the EMSCC 


interrupt, 
or the 
EMSCC 
is not requesting 
an interrupt 
(Interrupt 
Acknowledge 
cycle 
only). 
lEa is connected 
to 


the next lower priority 
device's 
lEI input and thus inhibits 


interrupts 
from lower priority 
devices. 


liNT Interrupt(output, 
open drain, active Low). This signal 


is activated 
when the EMSCC requests 
an interrupt. 
Note 


that /INT is an open drain output. 


IINTACK 
Interrupt 
Acknowledge 
(input, active 
Low). This 


is a strobe which 
indicates 
that an interrupt 
acknowledge 


cycle is in progress. 
During this cycle, the EMSCC interrupt 


daisy chain is resolved. 
The devicE! is capable 
of returning 


an interrupt 
vector 
that may be encoded 
with the type of 


interrupt 
pending. 
During the acknowledge 
cycle, 
if lEI is 


High, the EMSCC 
places 
the interrupt 
vector 
on the data 


bus when /RD goes active. /INTACf< is latched 
by the rising 


edge of PCLK. 
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07-00 Data bus(bi-directional, 
tri-state). 
These lines carry 


data and commands 
to and from the EMSCC. 


ICE Chip Enable (input, active Low). This signal selects the 
EMSCC for a read or write operation. 


IRO Read(input, 
active Low). This signal indicates 
a read 


operation 
and when the EMSCC is selected, 
enables 
the 


EMSCC's 
bus drivers. 
During 
the Interrupt 
Acknowledge 
cycle, 
/RD gates 
the interrupt 
vector 
onto the bus if the 


EMSCC 
is the 
highest 
priority 
device 
requesting 
an 


interrupt. 


IWR Write(input, 
active Low). When the EMSCC is selected, 


this signal 
indicates 
a write operation. 
This indicates 
that 


the CPU wants 
to write 
command 
bytes 
or data 
to the 


EMSCC write registers. 
The coincidence 
of /RD and /WR is 


interpreted 
as a reset. 


OIlC Data/Control 
Select 
(input). 
This signal 
defines 
the 


type of information 
transferred 
to or from the EMSCC. 
A 


High means data is being transferred 
and a Low indicates 


a command. 


Note: All ground 
signals 
must be connected 
and must not 


be left floating. 


WR8 
TX FIFO 
4 Byte 
Internal TXD 


Final TX 
MUX 
TXD 
Shift Ri3gister 


ASYNC 
SYNC 
Transmit 
NRZI 
SDLC 
MUX&2-Bit 
Encode 
Delay 
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FUNCTIONAL 
DESCRIPTION 


Architecture. 
The architecture of the EMSCCisdescribed 
from two points of view: as a datacommunication device 
which transmits and receives data in a wide variety of 
protocols; and as a microprocessor peripheral inwhich the 
EMSCC offers valuable features such as vectored inter- 
rupts and DMA support. 
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The EMSCC's peripheral and datacommunication 
fea- 
tures are described in the following sections. The block 
diagram is shown in Figure 1.The details of the communi- 
cations between the receive and transmit logic to the 
system bus is shown in Figures 5 and 6. See the ESCC 
Technical Manual for full details on using the EMSCC. 


Zero 
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functions. 
Throughout 
this document, 
the write and read 
registers 
are referenced 
with the following 
notation: 
"WR" 


for Write 
Register 
and 
"RR" for Read 
Register. 
For ex- 


ample: 


System 
communication 
to and from the EMSCC 
is done 


through 
the 
EMSCC's 
register 
set. There 
are 
17 write 
registers 
and 15 read registers. 
Many of the new features 


on the EMSCC are enabled 
through 
a nevv register 
in the 
EMSCC: Write Register 
7 Prime (WRT). 
This new register 


can be accessed 
if bit DO of WR15 is set. Table 
1 lists all 


of the EMSCC's 
registers 
and a brief description 
of their 


WRO 
WR1 
WR2 


WR3 
WR4 
WR5 
WR6 


WR7 
WRT 
WR8 
WR9 


WR10 
WR11 
WR12 


WR13 
WR14 
WR15 


WR4 
Write Register 
4 
RR3 
Read Register 
3 


Table, 2. 
EMSCC 
Write and Read Registers 


Functions 


Command 
Register: 
Register 
Pointers, 
CRC initialization, 
and resets for various 
modes. 


Interrupt 
conditions, 
Wait/DMA 
request 
control. 


Interrupt 
Vector. 


Receive 
and miscellaneous 
control 
parameters. 
Transmit 
anel Receive 
parameters 
and modes. 
Transmit 
parameters 
and controls. 


Sync character 
or SDLC address 
field. 


Sync character 
or SDLC flag. 
SDLC enhancements 
enable 
(accessed 
if WR15 DO is 1). 
Transmit 
FIFO (4 bytes deep). 
Reset commands 
and Master 
INT enable. 


Miscellaneous 
transmit 
and receive 
controls. 
Clock mode control. 
Lower byte of BRG time constant. 


Upper 
byte of BRG time constant. 


Miscellaneous 
controls 
and DPLL commands. 
External 
interrupt 
control. 


Read Register 


RRO 
RR1 
RR2 


RR3 
RR4 
RR5 
RR6 


RR7 
RR8 
RR9 
RR10 


RR11 
RR12 
RR13 
RR14 


Transmit, 
Receive 
and external 
status. 
Special 
Receive 
Condition 
status bits. 
Unmodified 
interrupt 
vector 
(if VIS = 0). 
Modified 
interrupt 
vector 
(if VIS = 1). 


Interrupt 
Pending 
bits. 


WR4 status (if WRT 
06 = 1). 
WR5 status (if WRT 
06 = 1). 
SDLC FramE! LSB Byte Count (if WR15 D2 = 1). 


SDLC Frame 10 x 19 FIFO Status and MSB Byte Count (if WR15 D2 = 1). 
Receive 
Data FIFO (8 Deep). 
WR3 status (if WRT 
D6 = 1). 


MiscelianeolJs 
status bits. 


WR10 status (if WRT 
D6 = 1). 
Lower Byte of BRG time constant. 
Upper 
byte of BRG time constant. 


WRT 
status (if WRT 
D6 = 1). 
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I/O INTERFACE CAPABILITIES 
(Continued) 


There are three choices to move data into and out of the 
EMSCC: Polling, Interrupt (vectored and non-vectored), 
and Block Transfer. The Block Transfer mode can be 
implemented under CPU or DMA control. 


Polling. When polling, all interrupts are disabled. Three 
status registers in the EMSCC are automatically updated 
whenever any function is performed. Forexample, end-of- 
frame in SDLC mode sets a bit in one of these status 
registers.Thepurpose ofpolling isforthe CPUto periodically 
read a status register until the register contents indicate 
the need for data to be transferred. Only one register 
needs to be read; depending on its contents, the CPU 
either writes data, reads data, or continues. Two bits in the 
register indicate the need for data transfer. An alternative 
is a poll of the Interrupt Pending register to determine the 
source of an interrupt. The status for the channel resides in 
one register. 


Interrupts. 
The EMSCC's interrupt structure supports 


vectored and nested interrupts. The fill levels where the 
transmit 
and receive 
FIFOs interrupt 
the CPU are 


programmable. This allows the EMSCC'srequests for data 
transfers to be tuned to the system interrupt response time. 


Nested 
interrupts 
are supported 
with the interrupt 


acknowledge feature (lINTACK pin) of the EMSCC. This 
allows the CPUto recognize the occurrence of an interrupt, 
and re-enablehigher priorityinterrupts.BecauseanINTACK 


liNT 


IINTACK 
) 
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cycle will releasethe/lNT pin from the active state, ahigher 
priority EMSCC interrupt or another higher priority device 
can interrupt the CPU. When an EMSCC responds to an 
Interrupt Acknowledge signal (INTACK) from the CPU, an 
interrupt vector may be placed on the data bus. This vector 
is written in WR2 and may be read in RR2. To speed 
interrupt response time, the EMSCCcan modify three bits 
in this vector to indicate status by setting the VIS bit. (WR9, 
DO);vector read will have status included. 


Each of the three sources of interrupts in the EMSCC 
(Transmit, Receive, and External/Status interrupts) has 
three bits associated with the interrupt source: Interrupt 
Pending (IP), Interrupt Under Service (IUS), and Interrupt 
Enable (IE). Operation of the IEbit is straightforward. Ifthe 
IE bit is set for a given interrupt source, then that source 
can request interrupts. The exception is when the MIE 
(Master Interrupt Enable) bit in WR9 is reset and no 
interrupts can be requested. The IEbits are write only. The 
other two bits are related to the interrupt priority chain 
(Figure 7). As a microprocessor peripheral, the EMSCC 
may request an interrupt only when no higher priority 
device is requesting one, e.g., when lEI is High. If the 
device in question requests an interrupt, it pulls down liNT. 
The CPUthen responds with IINTACK, and the interrupting 
device places the vector on the data bus. 


Peripheral 


lEI 
D7·DO 
liNT IINTACK 
IEO 


The EMSCC can also execute 
an interrupt 
acknowledge 


cycle 
through 
software. 
In some CPU environments 
it is 


difficult 
to create 
the /INTACK 
signal 
with the necessary 
timing to acknowledge 
interrupts 
and allow the nesting 
of 


interrupts. 
In these 
cases, 
the /INTAC 
signal 
can 
be 


created 
with a software 
command 
to the EMSCC. See the 
Z85233 
Enhancements 
section 
for more details. 


In the EMSCC, the Interrupt 
Pending 
(IP) bit signals a need 
for interrupt 
servicing. 
When an IP bit is 1 and the lEI input 
is High, 
the 
/INT 
output 
is pulled 
Low, 
requesting 
an 
interrupt. 
In the EMSCC, 
if the IE bit isn't set by enabling 
interrupts, 
then the IP for that source 
is never set. The IP 


bits are readable 
in RR3. 


The 
IUS bits 
signal 
that 
an 
interrupt 
request 
is being 


serviced. 
If an IUS is set, all interrupt 
sources 
of lower 


priority 
in the 
EMSCC 
and 
external 
to the 
EMSCC 
are 
prevented 
from requesting 
interrupts. 
ThE)internal interrupt 


sources 
are inhibited 
by the state 
of the internal 
daisy 
chain, while lower priority devices 
are inhibited 
by the IEO 


output of the EMSCC being pulled Low and propagated 
to 
subsequent 
peripherals. 
An IUS bit is set 0 uring an Interrupt 


Acknowledge 
cycle 
if there are no higher 
priority 
devices 
requesting 
interrupts. 


There are three types of interrupts: 
Transmit, 
Receive, 
and 


External/Status. 
Each 
interrupt 
type 
is enabled 
under 
program 
control 
with 
Receiver, 
Transmit, 
and 
External/ 


Status interrupts 
prioritized 
in that order. When the Transmit 


interrupt 
is enabled 
(WR1 01 = 1), the occurrence 
of the 
interrupt depends 
on the state of WRT 05. If this bit is reset, 
the CPU is interrupted 
when the top byte of the transmit 


FIFO 
becomes 
empty. 
If WRT 
05 
is set, 
the 
CPU 
is 
interrupted 
when the transmit 
FIFO is completely 
empty. 
(This implies 
that the transmitter 
must 
have 
had a data 


character 
written 
into it so that it can become 
empty.) 


When enabled, 
the receiver 
can interrupt 
the CPU in one 
of three ways: 


1. 
Interrupt 
on 
First 
Receive 
Character 
or 
Special 
Receive 
Condition. 


2. 
Interrupt 
on 
All 
Receive 
Characters 
or 
Special 


Receive 
Conditions. 


If WRT bit 03 is set, the Receive character 
interrupt 
occurs 
when there are four bytes 
available 
in the receive 
FIFO. 


This is most useful in synchronous 
applications 
as the data 


is in consecutive 
bytes. 
Interrupt 
on First Character 
or 
Special 
Condition 
and Interrupt 
on Special 
Condition 
Only 


are typically 
used with the Block Transfer 
mode. A special 


Receive Condition 
is one of the following: 
receiver overrun, 


framing 
error 
in Asynchronous 
mode, 
end-of-frame 
in 
SoLC 
mode 
and, optionally, 
a parity 
error. The Special 


Receive 
Condition 
interrupt 
is different 
from an ordinary 


receive 
character 
available 
interrupt 
only 
by the status 
placed 
in the vector 
during 
the 
Interrupt 
Acknowledge 
cycle. 
In Interrupt 
on First Receive 
Character, 
an interrupt 
occurs 
from Special 
Receive Conditions 
any time after the 


first receive 
character 
interrupt. 


The main 
function 
of the 
External/Status 
interrupt 
is to 


monitor 
the 
signal 
transitions 
of the 
/CTS, 
/OCO, 
and 
/SYNC pins, however, 
an External/Status 
interrupt 
is also 
caused 
by a Transmit 
Underrun 
condition; 
a zero count in 


the 
baud 
rate 
generator; 
by the 
detection 
of a Break 


(Asynchronous 
mode), 
ABORT 
(SoLC 
mode) 
or 
EOP 


(SoLC 
Loop 
mode) 
sequence 
in the data 
stream. 
The 


interrupt 
caused 
by the ABORT 
or EOP has a special 


feature allowing 
the EMSCC to interrupt 
when the ABORT 


or EOP sequence 
is detected 
or terminated. 
This feature 


facilitates 
the proper 
termination 
of the current 
message, 


correct 
initialization 
of the next message, 
and the accurate 


timing 
of the ABORT condition 
by external 
logic 
in SoLC 


mode. 
In SoLC 
Loop mode, this feature allows secondary 


stations 
to recognize 
the primary 
station wishes 
to regain 


control 
of the loop during 
a poll sequence. 


CPUIDMA 
Block 
Transfer. 
The EMSCC provides 
a Block 


Transfer 
mode 
to 
accommodate 
CPU 
block 
transfer 
functions 
and oMA controllers. 
The Block Transfer 
mode 
uses the /WAIT//REQUEST 
output 
in conjunction 
with the 


Wait/Request 
bits in WR1. The /WAIT//REQUEST 
output 
can be defined 
under software 
control as a WAIT line in the 


CPU Block Transfer 
mode 
or as a REQUEST 
line in the 


oMA 
Block Transfer 
mode. 


To a oMA controller, the EMSCC REQUEST output indicates 
the EMSCC is ready to transfer 
data to or from memory. 
To 


the CPU, the WAIT line indicates 
that the EMSCC 
is not 


ready 
to transfer 
data, 
thereby 
requesting 
that the CPU 


extend the I/O cycle. The /oTR//REQUEST 
line allows full- 


duplex 
operation 
under oMA control. 
The EMSCC can be 


programmed 
to deassert 
the /oTR//REQUEST 
pin with the 


same timing as the /WAIT//REQUEST 
pin if WRT 04 is set. 


Start 
+ 
~r- Stop 
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EMSCC DATA COMMUNICATIONS 
CAPABILITIES 


The EMSee provides afull-duplex programmable channel 
for use in any common asynchronous or synchronous data 
communication protocols (Figure 8). 


The EMsee 
has significant improvements to its data 


communication capacity over that of the standard sec. 
The addition of the deeper data FIFOsallows for data to be 
moved in strings instead of on a byte-by-byte basis. The 
ability to handle data in strings allows for significant im- 
provements in data handling, and consequently more 
efficient use of bus bandwidth. The programmability of the 
INT/DMA level of the FIFOs allows the system designer to 
determine fill levels as the FIFO's request the system to 
move data. The deeper data FIFOsare accessible regard- 
less of the protocol used. They do not need to be enabled. 
For more details on these improvements, see the Z85233 
Enhancements section of this specification. 


Asynchronous 
Modes. 
Send and Receive is accom- 
plished independently on each channel with five to eight 
bits per character, plus optional even or odd parity. The 
transmitters can supply one, one-and-a-half, or two stop 


bits per character and can provide a break output at any 
time. The receiver break-detection logic interrupts the 
epu both at the start and at the end of a received break. 
Reception is protected from spikes by a transient spike- 
rejection mechanism that checks the signal one-half a bit 
time after a Low level is detected on the receive data input 
(RxDA). If the Low does not persist (e.g., a transient), the 
character assembly process does not start. 


Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 
occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 
in checking process avoids the interpretation of a framing 
error as a new start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 


The 
EMSCC 
does 
not 
require 
symmetric 
transmit 
and 


receive 
clock signals 
-- a feature allowing 
use of the wide 
variety 
of clock 
sources. 
The 
transmitter 
and 
receiver 
handle 
data at a rate supplied 
to the receive 
and transmit 


clock 
inputs. 
In Asynchronous 
modes, 
the SYNC pin may 
be programmed 
as an input 
used for functions 
such 
as 
monitoring 
a ring indicator. 


Synchronous Modes. The EMSCC 
supports 
both byte- 


oriented 
and 
bit-oriented 
synchronous 
communication. 
Synchronous 
byte-oriented 
protocols are handled in several 


modes. 
They allow character 
synchronization 
with a 6-bit 


or 8-bit sync character 
(Monosync), 
and a 12-bit or 16-bit 


synchronization 
pattern (Bisync), 
or with an external 
sync 


signal. 
Leading 
sync 
characters 
are 
removed 
without 
interrupting 
the CPU. 


Five or 7-bit 
synchronous 
characters 
are detected 
with 


8- or 16-bit 
patterns 
in the EMSCC 
by overlapping 
the 


larger 
pattern 
across 
multiple 
incoming 
synchronous 


characters 
as shown 
in Figure 9. 
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CRC checking 
for Synchronous 
byte oriented 
modes 
is 


delayed 
by one 
character 
time 
so that 
the 
CPU 
may 
disable 
CRC checking 
on specific 
characters. 
This per- 
mits the implementation 
of protocols 
such as IBM~ Bisync. 


Both CRC-16 (X16 + X15 + X2 +1) and CCITI 
(X16 + X12 
+ X5 + 1) error checking 
polynomials 
are supported. 
Either 


polynomial 
may be selected 
in all Synchronous 
modes. 


Users may preset the CRC generator 
and checker 
to all 1s 


or all Os. The EMSCC also provides 
a feature that automati- 


cally transmits 
CRC data when no other data is available 


for transmission. 
This allows for high-speed 
transmissions 


under 
OMA control, 
with no need for CPU intervention 
at 


the end of a message. 
When there 
is no data or CRC to 


send in Synchronous 
modes, 
the transmitter 
inserts 6-,8-, 


or 16-bit sync characters, 
regardless 
of the programmed 


character 
length. 


SOLe Mode. The 
EMSCC 
supports 
Synchronous 
bit- 


oriented 
protocols, 
such as SOLC and HOLC, by perform- 


ing automatic 
flag sending, 
zero insertion, 
and CRC gen- 


eration. 
A special 
command 
is used to abort 
a frame 
in 


transmission. 
At the end of a message, 
the EMSCC auto- 
matically 
transmits 
the CRC 
and 
trailing 
flag 
when 
the 


transmitter 
underruns. 
The transmitter 
may also be pro- 
grammed 
to send an idle line consisting 
of continuous 
flag 


characters 
or a steady 
marking 
condition. 


If a transmit 
underrun 
occurs 
in the middle 
of a message, 


an external/status 
interrupt 
warns 
the CPU of this status 


change 
so that an abort can be issued. 
The EMSCC may 


also be programmed 
to send an abort itself in case of an 


underrun, 
relieving 
the CPU of this task. One to eight bits 


per character 
can be sent, allowing 
reception 
of a mes- 


sage with no prior information 
about the character 
struc- 


ture in the information 
field of a frame. 


The receiver 
automatically 
acquires 
synchronization 
on 


the leading 
flag of a frame in SOLC or HOLC and provides 


a synchronization 
signal on the /SYNC pin (an interrupt 
can 


also be programmed). 
The receiver 
can be programmed 


to search 
for frames 
addressed 
by a single 
byte (or four 


bits within a byte) of a user-selected 
address 
or to a global 


broadcast 
address. 
In this mode, 
frames 
not matching 


either the user-selected 
or broadcast 
address 
are ignored. 


The number of address 
bytes are extended 
under software 


control. 
For receiving 
data, 
an interrupt 
on the first 
re- 


ceived 
character, 
or an interrupt 
on every character, 
or on 


special 
condition 
only end-of-frame 
can be selected. 
The 


receiver 
automatically 
deletes 
all Os inserted 
by the trans- 


mitter during 
character 
assembly. 
CRC is also calculated 


and is automatically 
checked 
to validate 
frame transmis- 


sion. At the end of transmission, 
the status of a received II 
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frame 
is available 
in the status registers. 
In SOLC mode, 
the EMSCC must be programmed 
to use the SOLC CRC 


polynomial, 
but the generator 
and checker 
may be preset 
to all 1s or all Os. The CRC is inverted 
before transmission 


and 
the 
receiver 
checks 
against 
the 
bit 
pattern 


0001110100001111. 


NRZ, NRZI or FM coding 
may be used in any 1x mode. The 


parity options 
available 
in Asynchronous 
modes are avail- 


able in Synchronous 
modes. 


SOLC 
Loop 
Mode. 
The 
EMSCC 
supports 
SOLC 
Loop 


mode in addition 
to normal SOLC. In an SOLC Loop, there 


is a primary 
controller 
station that manages 
the message 


traffic 
flow 
on the 
loop 
and 
any 
nJmber 
of secondary 


stations. 
In SOLC Loop mode, 
the EMSCC 
performs 
the 


functions 
of a secondary 
station whi e an EMSCC operat- 


ing in regular SOLC mode acts as a controller 
(Figure 
10). 


SOLC loop mode can be selected 
by setting WR10 bit 01. 


A secondary 
station in an SOLC Loop is always listening to 


the messages 
being 
sent around 
the loop 
and, 
in fact, 
passes 
these 
messages 
to 
the 
rest 
of 
the 
loop 
by 


retransmitting 
them with a one-bit timB delay. The second- 


ary station 
places 
its own message 
on the loop only at 


specific 
times. The controller 
signals 
that secondary 
sta- 


tions can transmit messages 
by sending 
a special charac- 


ter, called an EOP (End Of Poll), around the loop. The EOP 
character 
is the bit pattern 
11111110. 
Because 
of zero 


insertion 
during 
messages, 
this bit pattern 
is unique 
and 


easily recognized. 


When a secondary 
station has a message 
to transmit 
and 


recognizes 
an EOP on the line, it changes 
the last binary 


1 of the EOP to a 0 before transmission. 
This has the effect 


of turning 
the EOP into a flag sequence. 
The secondary 


station now places 
its message 
on the loop and terminates 
the message 
with an EOP. Any secondary 
stations 
further 


down the loop with messages 
to transmit 
appends 
their 


messages 
to the message 
of the first secondary 
station by 


the same process. 
Any secondary 
stations 
without 
mes- 


sages to send merely echo the incoming 
message 
and are 


prohibited 
from 
placing 
messages 
on the 
loop 
(except 


upon 
recognizing 
an EOP). 
In SOLC 
Loop 
mode, 
NRZ, 


NRZI, and FM coding 
may all be used. 


SOLC FIFO. The EMSCC's 
ability 
to receive 
high-speed 


back-to-back 
SOLC frames is maximized 
by a 1O-bit deep 


by 19-bitwide 
status FIFO. When enabled 
(through 
WR15, 


bit 02), 
it provides 
the 
OMA 
the 
ability 
to continue 
to 


transfer data into memory so that the CPU can examine 
the 


message 
later. For each SOLC frame, a 14-bit byte count 


and 
5 status/error 
bits are stored. 
The 
byte 
count 
and 
status bits are accessed 
through 
Read Registers 
6 and 7. 


Read 
Registers 
6 and 
7 are only 
accessible 
when 
the 


SOLC FIFO is enabled. 
The 10x 19status 
FIFO is separate 


from the 8-byte 
receive 
data FIFO. 


Baud Rate Generator. 
The EMSCC contains 
a program- 


mable baud rate generator. 
The generator 
consists 
of two 


8-bit 
time 
constant 
registers 
which 
form 
a 16-bit 
time 


constant, 
a 16-bit 
down 
counter, 
and 
a flip-flop 
on the 


output 
producing 
a square 
wave. On startup, 
the flip-flop 
on the output 
is set in a High state, the value 
in the time 


constant 
register 
is loaded 
into 
the 
counter, 
and 
the 
counter 
starts counting 
down. The output of the baud rate 


generator 
toggles 
upon reaching 
0, the value 
in the time 
constant 
register 
is loaded 
into 
the 
counter, 
and 
the 


process 
is repeated. 
The time constant 
may be changed 


at any time, but the new value does not take effect until the 
next load of the counter. 


The output 
of the baud 
rate generator 
may be used 
as 


either the transmit 
clock, 
the receive 
clock, 
or both. It can 


also 
drive 
the 
digital 
phase-locked 
loop 
(see 
next 


section). 


If the receive clock or transmit 
clock is not programmed 
to 
come 
from 
the TRxC 
pin, 
the output 
of the 
baud 
rate 


generator 
may be echoed 
out via the TRxC pin. 


The following 
formula 
relates the time constant 
to the baud 
rate where PCLK or RTxC is the baud rate generator 
input 


frequency 
in Hertz. The clock 
mode is 1, 16, 32, or 64, as 


selected 
in Write Register 
4, bits 06 and 07. Synchronous 


operation 
modes should select 1and Asynchronous 
should 


select 
16, 32, or 64. 


PCLK or RTxC Frequency 
-2 


Time Constant 
= ---------- 
2(Baud 
Rate) (Clock 
Mode) 


Digital 
Phase-Locked 
Loop. 
The 
EMSCC 
contains 
a 


Digital Phase-Locked 
Loop (DPLL) to recover 
clock 
infor- 


mation from a data stream with NRZI or FM encoding. 
The 
DPLL is driven by a clock that is nominally 
32 (NRZI) or 16 


(FM) times the data rate. The DPLL uses this clock, 
along 


with the data stream, to construct 
a clock for the data. This 


clock 
is then 
used 
as the 
EMSCC 
rEiceive clock, 
the 


transmit 
clock, 
or both. When the DPLL is selected 
as the 


transmit 
clock 
source, 
it will 
provide 
a jitter-free 
clock 


output 
that 
is the DPLL 
input 
frequency 
divided 
by the 


appropriate 
divisor 
for the selected 
encoding 
technique. 


For NRZI encoding, 
the 
DPLL counts 
the 32x clock 
to 


create 
nominal 
bit times. As the 32x clock 
is counted, 
the 


DPLL is searching 
the incoming 
data stream 
for edges 


(either 1 to 0, or 0 to 1). Whenever 
an ed~le is detected, 
the 


DPLL makes a count adjustment 
(during the next counting 


cycle), 
producing 
a terminal 
count closer to the center 
of 


the bit cell. 


For FM encoding, 
the DPLL still counts 
from 0 to 31, but 


with a cycle corresponding 
to two bittimEls. When the DPLL 
is locked, the clock edges 
in the data stream should occur 


between 
counts 
15 and 16 and between 
counts 31 and O. 


The DPLL looks for edges 
only during 
a time centered 
on 


the 15 to 16 counting 
transition. 


The 32x clock 
for the DPLL can be programmed 
to come 


from either the RTxC input or the output 
of the baud 
rate 


generator. 
The DPLL output 
may be programmed 
to be 


echoed 
out of the EMSCC via the TRxC pin (if this pin is not 


being 
used as an input). 


Data 
Encoding. 
The 
EMSCC 
may 
bEl programmed 
to 


encode 
and decode 
the serial data in four different 
ways 


(Figure 
11). In NRZ encoding, 
a 1 is represented 
by a High 


level 
and 
a 0 is represented 
by a Low 
level. 
In NRZI 


encoding, 
a 1 is represented 
by no change 
in level and a 


o is represented 
by a change 
in level. 
In FM1 
(more 


properly, 
bi-phase 
mark), a transition 
occurs 
at the begin- 


ning of every bit cell. A 1 is represented 
by an additional 
transition 
at the center of the bit cell and a 0 is represented 


by no additional 
transition 
at the center 
of the bit cell. In 
FMO (bi-phase 
space), 
a transition 
occurs at the beginning 


of every 
bit cell. 
A 0 is represented 
by an additional 


transition 
at the center of the bit cell, and a 1 is represented 


by no additional 
transition 
at the center 
of the bit cell. In 


addition 
to these four methods, 
the EMSCC can be used to 


decode 
Manchester 
(bi-phase 
level) 
data 
by using 
the 
DPLL in the FM mode 
and programming 
the receiver 
for 


NRZ data. Manchester 
encoding 
always produces 
a tran- 


sition at the center of the bit cell. If the transition 
is 0 to 1, 
the bit is a O. If the transition 
is 1 to 0, tne bit is a 1. 


Auto Echo and Local Loopback. 
The EMSCC is capable 
of automatically 
echoing 
everything 
it receives. 
This fea- 


ture is useful mainly in Asynchronous 
modes, 
but works in 


Synchronous 
and SDLC modes 
as well. Auto Echo mode 


(TxD is RxD) is used with NRZI or FM encoding 
with no 


additional 
delay because 
the data stream 
is not decoded 


before retransmission. 
In Auto Echo mode, the /CTS input 


is ignored 
as a transmitter 
enable 
(although 
transitions 
on 


this input can still cause interrupts 
if programmed 
to do so). 


In this mode, the transmitter 
is actually 
bypassed 
and the 


programmer 
is responsible 
for disabling 
transmitter 
inter- 


rupts and /WAIT//REQUEST 
on transmit. 


The EMSCC 
is also capable 
of Local 
Loopback. 
In this 


mode, TxD or RxD is just like Auto Echo mode. 
However, 


in Local Loopback 
mode the internal 
transmit 
data is tied 
to the internal 
receive 
data and RxD is ignored 
(except 
to 


be echoed 
out via TxD). The /CTS and /DCD inputs are also 


ignored 
as transmit and receive enables. 
However, 
transi- 
tions 
on these 
inputs 
can 
still 
cause 
interrupts. 
Local 
Loopback 
works in Asynchronous, 
Synchronous 
and SDLC 


modes 
with NRZ, NRZI or FM coding 
of the data stream. 
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NEW FEATURE DESCRIPTION 


The following 
is a detailed 
description 
of the enhance- 


ments to the Z85233, 
EMSCC from the standard 
SCC. 


4-Byte 
Deep Transmit 
FIFO 


The EMSCC 
has a 4-byte 
transmit 
buffer 
with program- 


mable interrupt and OMA request levels. It is not necessary 
to enable 
the FIFO as it is always available. 
The user can 


choose 
to have the Transmit 
Buffer Empty (TBE) interrupt 


and OMA Request 
on Transmit 
be generated 
either when 


the top byte of transmit FIFO is empty or only when the FIFO 
is completely 
empty. A hardware 
reset will reset the trans- 


mit shift register, 
flush 
the transmit 
FIFO, and 
set WRT 
05 = 1. 


If the transmitter 
generates 
the Interrupt 
or OMA request 
for data when 
the top 
byte of the FIFO is empty 
(WRT 


05 = 0), the system can allow for a long response 
time to 
the data request 
without 
underflowing. 
The interrupt 
ser- 


vice routine can write one byte and then test RRO02 if more 
data may be written. The OMA Request 
in this mode will go 
inactive after each data write and then go active again until 
the FIFO is filled. 
The Transmit 
Buffer 
Empty 
status 
bit 


(TBE), RRO bit 02, is set when the top byte of the FIFO is 
empty. 
Note that this IS NOT the reset state. 


For applications 
where 
the frequency 
of interrupts 
is im- 


portant, 
the transmit 
interrupt 
service 
routine can be opti- 


mized 
by programming 
the EMSCC to generate 
the TBE 


interrupt 
only when the FIFO is completely 
empty 
(WRT 


05 = 1) and then writing 
four bytes to fill the FIFO. When 


WRT 05 = 1, only one OMA request is generated 
(filling the 


bottom 
of the FIFO). However, 
this may be preferred 
for 


some applications 
where 
the possible 
reassertion 
of the 


OMA request 
is not desired. 
The Transmit 
Buffer 
Empty 


status bit (TBE), RRO bit 02, is set wnen the top byte of the 
FIFO is empty. 
(Note that WRT 
05 =, 1 after a hardware 
or 


channel 
reset.) 


a-Byte 
Receive 
FIFO 


The EMSCC 
has an 8-byte 
receive 
FIFO with 
program- 


mable 
interrupt 
levels. 
The 
receive 
character 
available 


interrupt 
is generated 
as selected 
by WRT 
bit 03. The 


Receive 
Character 
Available 
bit, RiOlO00, 
is set when at 


least one byte is available 
in the top of the FIFO (indepen- 


dent of WRT 03). 
It is not necessary 
to enable 
the 8-byte 


FIFO as it is always available. 
A hardware 
or channel 
reset 


resets 
the receive 
shift register 
and flushes 
the receive 


FIFO. 


A OMA 
Request 
on Receive, 
if enabled, 
is generated 


whenever 
one byte is available 
in the receive 
FIFO inde- 


pendent 
of WRT 
03. If more than one byte is available 
in 


the FIFO, the /Waitl/Request 
pin goes 
inactive 
and then 


goes active 
again until the FIFO is emptied. 
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By resetting 
WRT 03 = 0, applications 
which 
have a long 


latency to interrupts 
can generate 
the request 
to read data 


from the FIFO when one byte is available, 
and then test the 


Receive 
Character 
Available 
bit to determine 
if more data 


is available. 


By setting WR7 03 = 1, the EMSCC can be programmed 
to interrupt 
when 
the receive 
FIFO 
is half full (4 bytes 


available) 
and, 
therefore, 
allowing 
the frequency 
of re- 


ceive interrupt to be reduced. 
IfWRT 
03 is set, the receive 


character 
available 
interrupt 
is generated 
when there are 


4 bytes available. 
Therefore, 
if the interrupt 
service 
routine 


reads 4 bytes during 
each routine, 
the frequency 
of inter- 


rupts is reduced. 


IfWRT 
03 = 1 and Receive 
Interrupton 
All Characters 
and 


Special Conditions 
is enabled, 
the receive character 
avail- 


able interrupt 
is generated 
when four characters 
are avail- 


able. 
However, 
when 
a character 
is detected 
to have a 


special 
condition, 
a special 
condition 
interrupt 
is gener- 


ated when the character 
is loaded 
into the top four bytes 


of the 
FIFO. 
Therefore, 
the 
special 
condition 
interrupt 


service routine should read RR1 before reading 
the data to 


determine 
which 
byte has the special 
condition. 


Write Register 
7' (7 prime) 
A new register, 
WRT, 
has been added 
to the EMSCC to 


facilitate 
the programming 
of six new features. 
The format 


of this register 
is shown 
in Figure 
12. 


WR7Prime 


~ 


~ 


AutoTx 
Flag 


Auto EOM Reset 


Auto RTS Deactivation 


Rx FIFO Int Level 


DTRJREQ Timing Mode 


Tx FIFO Int Level 


Extended 
Read Enable 


Not Used, Always 0 


WRT is written to by first setting 
bit 00 of Write Register 
15 


(WR15 00) to one, and then addressing 
WR7 as normal. All 


writes to register 7 are to WRT while WR15 00 is set. WR15 
bit 00 must be reset to 0 to address 
the sync character 


registerWR7.lf 
bitD60fWRT 
is set, then WRT can be read 


by doing a read cycle to RR14. The WRT features 
remain 


enabled 
until specifically 
disabled 
or by a hardware 
or 


software 
reset. Note that bit 05 is set after a reset. All other 


bits are reset to zero following 
reset. 


NJR 
~ 
/ 


07-00 =x= 


Transmit Oata 
X 


Bit 6 Extended 
Read Enable. 
Setting this bit enables 
the 
ability 
to read WR3, WR4, WR5, WRT 
and WR10. These 
registers 
are read by reading 
RR9 (WR3), HR4, RR5, RR14 


(WRT), 
and RR11 (WR10), 
respectively. 


Bit 5 Transmit 
FIFO Interrupt 
Level. 
If this bit is set, the 


transmit 
buffer 
empty 
interrupt 
is generated 
when 
the 


transmit 
FIFO is completely 
empty. 
If this bit is reset, the 


transmit 
buffer empty 
interrupt 
is generated 
when the top 


byte of the transmit 
FIFO is empty. This bit is set following 
a hardware 
or channel 
reset. 


In OMA Request 
on Transmit 
mode, when using either the 


tN//REO 
or /OTR//REO 
pins, the request 
is asserted 
when 


the Tx FIFO is completely 
empty 
if WRT 
05 is set. The 
request 
is asserted 
when the top byte of the FIFO is empty 


if 05 is reset. 


Bit 4 /OTR//REQ 
timing. If this bit is set and the tOTR//REO 


pin is used for Request 
mode (WR14 02 = 1), the deacti- 


vation of the /OTR//REO pin will be identical 
to the tN//REO 


pin as shown in Figure 
13. If this bit is reset, the deactiva- 


tion time is 4TcPc. 


WRT 04=1 
)1 
WRT 04=0 
" 
-----------------------, 
__ 
f 


Bit 
3 Receive 
FIFO 
Interrupt 
Level. 
This 
bit 
sets 
the 


interrupt 
level of the receive 
FIFO. 
If thiS bit is set, the 


receive 
data 
available 
bit is asserted 
when 
the receive 
FIFO is half full (4 bytes 
available). 
If the Receive 
FIFO 


Interrupt 
Level 
bit 
is reset, 
the 
receive 
data 
available 


interrupt 
is generated 
when a byte reaches 
the top of the 


FIFO. See the description 
of the 8-byte 
receive 
FIFO for 


more details. 


Bit 2 Automatic 
/RTS Pin Oeassertion. 
This bit controls the 


timing of the deassertion 
of the /RTS pin in SOLC mode. 
If 


this bit is set and WR5 01 is reset during 
the transmission 


of a SOLC frame, the deassertion 
of the /RTS pin is delayed 


until the last bit of the closing 
flag clears 
the TxO pin. The 


/RTS pin is pulled High after the rising edge of the transmit 
clock cycle from the last bit of the closing flag. This implies 
that 
the 
EMSCC 
should 
be 
programmed 
for 
"Flag 
on 
Underrun" 
(WR1 0 02 = 0) for the /RTS pin to deassert 
althe 


end of the frame. This feature works independently 
of the 


programmed 
transmitter 
idle state. In synchronous 
modes 


other than SOLC, the /RTS pin will immediately 
follow the 


state programmed 
into WR5 01. When WRT 
02 is reset, 


the /RTS follows the state of WR5 01. 


Bit 1 Automatic 
EOM Reset. If this bit is set, the EMSCC 


automatically 
resets the Tx Underrun/EOM 
latch and pre- 


sets the transmit CRC generator 
to its programmed 
preset 


state (per values set in WR5 02 and WR10 07). Therefore, 
it is not necessary 
to issue the Reset Tx Underrun/EOM 


latch command 
when this feature 
is enabled. 


Bit 0 Automatic 
Tx SOLe Flag. If this bit is set, the EMSCC 


will automatically 
transmit 
an SOLC flag before 
transmit- 


ting data. This removes 
the requirement 
to reset the mark 


idle bit (WR10 03) before writing 
data to the transmitter. 
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NEW FEATURE DESCRIPTION 
(Continued) 


Modified 
Data Bus Timing 


The EMSCC's 
latching 
of the Data Bus has been modified 


to simplify 
the 
CPU 
interface. 
The Z85C30 
AC Timing 


parameter 
#29, Write 
Data to NJR falling 
minimum, 
has 
been changed 
for the Z85233 to: NJR falling to Write Data 


Valid maximum. 
See the AC Timing Characteristic 
section 


for the specified 
time at each clock 
speed. 
The databus 


must be valid no later than 20 ns after the falling 
edge of 


NJR 
regardless 
of the 
system 
(PCLK) 
clock 
rate. 
The 
databus 
hold time, spec #30, remains 
at 0 ns. 


Historically, 
the SCC has latched the databus 
on the falling 


edge of NJR. However, 
as many CPUs do not guarantee 
that the databus 
is valid when the NJR pin goes Low, Zilog 


has modified 
the databus 
timing to allow a maximum 
delay 


from the NJR signal going active Low to the latching 
of the 
databus. 


Complete 
CRC Reception 
in SOLC 
Mode 


In SOLC mode, the entire CRC is clocked 
into the receive 


FIFO. The EMSCC completes 
clocking 
in the CRC to allow 


it to be retransmitted, 
unaltered, 
or manipulated 
in soft- 


ware. In the SCC when the closing 
fla!~ is recognized, 
the 


contents 
of the 
receive 
shift 
registHr 
are 
immediately 


transferred 
to the receive FIFO resulting 
in the last two bits 


of the CRC being lost. In the EMSCC, it is not necessary 
to 
program 
this feature. 
When the closing 
flag is detected, 
the last two bits of the CRC are clocked 
into the receive 
FIFO. In all other synchronous 
modes, 
the EMSCC does 
not clock 
in the last two CRC bits (same as SCC). 


TxO Forced 
High in SOLC with NRZI 
Encoding 
When 
Marking 
Idle 


When 
the EMSCC 
is programmed 
for SOLC mode 
with 


NRZI data encoding 
and mark idle (WFl1006 = 0, 05 = 1, 


____I 


03 = 1), the TxO pin is automatically 
forced 
High when the 
transmitter 
goes to the mark idle state. There are several 


different 
ways for the transmitter 
to go into the idle state. In 


each 
of the following 
cases 
the TxO pin is forced 
High 
when the mark idle condition 
is reached: 
data, CRC, flag 
and idle; data, flag and idle; data, abort (on underrun) 
and 


idle; data, abort (command) 
and idle; idle flag and com- 
mand to idle mark. The force High feature is disabled 
when 


the mark idle bit is reset. 


This feature 
is used 
in combination 
with 
the automatic 


SOLC opening 
flag transmission 
feature, 
WRT 
DO = 1, to 


assure 
that data packets 
are properly 
formatted. 
There- 


fore, 
when 
these 
features 
are 
used 
together, 
it is not 


necessary 
for the CPU to issue any commands 
when using 


the force idle mode in combination 
with NRZI data encod- 


ing. If WRT 
DO is reset, like in the SCC, it is necessary 
to 


reset the mark idle bit (WR10 03) to enable 
flag transmis- 


sion before an SOLC packet 
is transmitted. 


Improved 
Transmit 
Interrupt 
Handling 


in Synchronous 
Modes 
The 
EMSCC 
latches 
the 
Transmit 
Buffer 
Empty 
(TBE) 


interrupt 
due to the CRC being loaded 
to the transmit 
shift 


register 
even if the TBE interrupt, 
due at the last data byte, 


has not yet been reset. Therefore, 
the end of a synchro- 
nous frame is guaranteed 
to generate 
two TBE interrupts 
even if a reset transmit 
buffer 
interrupt 
command 
for the 
data created 
interrupt 
is issued after (Time "A" in Figure 14) 


the CRC interrupt 
had occurred. 
In this case, two resetTBE 
commands 
are required. 
The TxlP is latched 
if the EOM 


latch has been reset before the end of the frame. 


DPLL Counter 
Tx Clock Source 


When OPLLoutput 
is selected 
as the transmit clock source, 
the OPLL counter 
output 
is the OPLL source clock divided 


by the appropriate 
divisor 
for the programmed 
data en- 


coding 
format. 
Therefore, 
in FM mode (FMO or FM1), the 
OPLL counter 
output 
is the input frequency 
divided 
by 16. 


In NRZI mode, 
the OPLL counter 
frequency 
is the input 


divided 
by 32. This feature provides 
a jitter free output and 
replaces 
the OPLL transmit clock output being available 
as 


the transmit 
clock source. 
This has no effect on the use of 


the OPLL as the receive 
clock 
source 
(Figure 
15). 


--e-:-:-::-c-o-u-n-te-r-- 
-----:- 
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DPLL CLK 
Input 


InputDividedby 16(FMOor FM1) 
InputDividedby32 for NRZI 


Read Register 
0 Status 
Latched 
During 
Read Cycle 
The contents 
of Read Register 
0, RRO, are latched 
during 


a read to this register. 
The EMSCC prevents 
the contents 


of RRO to change 
while the Read cycle is active. The SCC 


allows 
the 
status 
of RRO to change 
while 
reading 
the 


register and, therefore, 
it is necessary 
to read RROtwice to 


detect 
changes 
that otherwise 
may be missed. 
The con- 


tents 
of 
RRO 
are 
updated 
after 
the 
rising 
edge 


of fRO. 


Software 
Interrupt 
Acknowledge 
The Z85233 
interrupt 
acknowledge 
cycle 
can be initiated 


through 
software. 
If Write Register 
9 (WR9) bit 05 is set, 


reading 
register 
2 (RR2) results 
in an interrupt 
acknowl- 


edge 
cycle 
to be executed 
internally. 
Like a hardware 


INTACK 
cycle, 
a software 
acknowledge 
causes 
the INT 


pin to return High, the IEO pin to go Low and set the IUS 
latch for the highest 
priority 
interrupt 
pending. 


Similar to when the hardware 
INTACK signal can be used, 
a software 
acknowledge 
cycle requires 
that a Reset High- 


est IUS command 
be issued 
in the interrupt 
service 
rou- 


tine. Whenever 
an interrupt 
acknowledge 
cycle 
is used, 
hardware 
or software, 
a reset 
highest 
IUS command 
is 
required. 
If Vector 
Include 
Status 
(VIS) is reset 
(WR9, 


00 = 0), and RR2 is read, the vector 
returned 
is unmodi- 


fied. 
If VIS is set (WR9, 00 = 1), and the vector returned 
in 
RR2 is modified 
to indicate 
the source of the interrupt, 
the 


Non Vector 
(NV) bits in WR9 are ignored 
when 
bit 05 is 


set to 1. 


When the INTACK 
and lEI pins are not being 
used, they 


should 
be pulled 
up to Vcc through 
a resistor 
(10 kOhm 


typical). 


Fast SDLC Transmit 
Data Interrupt 
Response 
To more easily facilitate 
the transmission 
of back-to-back 


SOLC frames 
with a single 
shared 
flag between 
frames, 


the EMSCC allows data for a second 
frame to be written to 


the transmit 
FIFO after the Tx UnderrunfEOM 
interrupt 
has 


occurred. 
This allows 
application 
software 
more time to 


write the data to the transmitter 
while allowing 
the current 


frame 
to be properly 
concluded 
with CRC and flag. The 


SCC historically 
has required 
that data not be written to the 


transmitter 
until 
a transmit 
buffer 
empty 
interrupt 
was 


generated 
after the CRC has completed 
transmission. 
If 


data 
is written 
to the transmit 
FIFO after 
the 
Transmit 


UnderrunfEOM 
interrupt 
and 
before 
the transmit 
buffer 


empty 
interrupt, 
the Automatic 
EOM Reset feature should 


be enabled 
(WRT 
01=1). 
Consequently, 
the commands 


Reset TxfUnderrun 
EOM latch and Reset Tx CRC Genera- 


tor should 
not be used. 


SDLC 
FIFO Frame Status 
FIFO Enhancement 
When 
used 
with 
a OMA 
controller, 
the 
Z85233 
SOLC 


Frame Status FIFO enhancement 
maximizes 
the EMSCC's 


ability 
to receive 
high speed, 
back-to-back 
SOLC mes- 


sages. 
It minimizes 
frame overruns 
due to CPU latencies 


in responding 
to interrupts. 
Additional 
logic was added 
to 


the industry 
standard 
SCC consisting 
of a 10-bit deep by 


19-bit wide status FIFO, 14-bit receive 
byte counter, 
and 


control 
logic as shown in Figure 16. The 10 x 19 bits status 


FIFO is separate 
from the 8-byte 
receive 
data FIFO. 


When 
the enhancement 
is enabled, 
the status 
in Read 
5 


Register 
1 (RR1) and byte count 
for the SOLC frame 
are 


stored 
in the 10 x 19-bit status FIFO. This allows the OMA 


controller 
to transfer 
the next frame into memory 
while the 


CPU verifies 
that the message 
was properly 
received. 
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NEW FEATURE DESCRIPTION 
(Continued) 


Summarizing 
the operation; 
data is received, 
assembled, 
and loaded 
into the 8-byte 
FIFO before being transferred 


to memory 
by the OMA controller. 
When a flag is received 
at the end of an SOLC frame, the frame byte count from the 
14-bit counter and five status bits are loaded into the status 
FIFO for verification 
by the CPU. 
The CRC checker 
is 
automatically 
reset in preparation 
for the next frame which 


can begin 
immediately. 
Since the byte count 
and status 


are saved for each frame, the message 
integrity 
is verified 


at a later time. Status 
information 
for up to 10 frames 
is 


stored 
before a status FIFO overrun 
can occur. 


If a frame is terminated 
with an ABORT, 
the byte count is 


loaded to the status FIFO and the counter 
reset for the next 


frame. 


FIFO Detail. 
For a better 
understanding 
of details 
of the 


FIFO operation, 
refer to the block diagram 
in Figure 
16. 


EnablelDisable. 
This FIFO is implemented 
so that 
it is 


enabled 
when WR15, bit 02, is set and the EMSCC is in the 


SOLC/HOLC 
mode. 
Otherwise, 
the status 
register 
con- 


tents bypass 
the FIFO and go directly 
to the bus interface 


(the FIFO pointer logic is reset eithm when disabled 
or via 


a power-on 
reset). 
The FIFO mode is disabled 
on power- 


up (WR15 02 is set to 0 on reset). The effects of backward 
compatibility 
on the register 
set are that RR4 is an image 


of RRO, RR5 is an image of RR1, RR6 is an image of RR2 
and RR7 is an image 
of RR3. For details 
on the added 


registers, 
refer to Figure 17. The sta.tus of the FIFO Enable 


signal 
is obtained 
by reading 
RR15, bit 02. If the FIFO is 


enabled, 
the 
bit 
will 
be 
set 
to 
1; otherwise, 
it will 


be reset. 


Read Operation. 
When WR15 bit 02 is set and the FIFO is 


not empty, 
the next 
read 
to status 
register 
RR1 or the 


additional 
registers 
RR7 and 
RR6, 
are from 
the 
FIFO. 


Reading 
status 
register 
RR1 caUSHS one location 
of the 


FIFO to be emptied, 
so status is read after reading 
the byte 


count, 
otherwise 
the count 
is incorrect. 
Before 
the FIFO 


underflows, 
it is disabled. 
In this case, the multiplexer 
is 


switched 
to allow status 
to read 
directly 
from the status 


register. 
Reads 
from RR7 and RR6 contain 
bits that are 


undefined. 
Bit 06 of RR7 (FIFO Oata Available) 
is used to 


determine 
if status data is coming from the FIFO or directly 


from the status register, 
since it is set to 1 whenever 
the 


FIFO is not empty. 


Since not all status bits are stored in the FIFO, the All Sent, 
Parity, and EOF bits bypass 
the FIFO. The status bits sent 


through 
the FIFO are Residue 
Bits (3), Overrun, 
and CRC 


Error. 


The sequence 
for proper 
operation 
of the byte count and 


FIFO logic 
is to read the registers 
in the following 
order: 


RR7, RR6, and RR1 (reading 
RR6 is optional). 
Additional 


logic 
prevents 
the FIFO from being 
emptied 
by multiple 


reads 
from 
RR1. The 
read 
from 
RR7 latches 
the FIFO 


empty/full 
status bit (06) and steers the status multiplexer 


to read from the EMSCC 
megacell 
instead 
of the status 


FIFO (since the status FIFO is empty). 
The read from RR1 


allows an entry to be read from the FIFO (if the FIFO was 
empty, 
logic 
was 
added 
to prevent 
a FIFO 
underflow 
condition). 


Write Operation. 
When the end of an SOLC frame (EOF) 


has been received 
and the FIFO is enabled, 
the contents 


of the status and byte-count 
registers 
are loaded 
into the 


FIFO. The EOF signal is used to increment 
the FIFO. If the 


FIFO overflows, 
the RR7 bit 07 (FIFO Overflow) 
is set to 


indicate 
the overflow. 
This bit and the FIFO control 
logic is 


reset 
by disabling 
and 
re-enabling 
the FIFO control 
bit 
(WR15 bit 02). For details of FIFO control 
timing during 
an 


SOLC frame, 
refer to Figure 
18. 


SOLe 
Status 
FIFO Anti-Lock 
Feature. 
When the Frame 


Status FIFO is enabled 
and the EMSCC is programmed 
for 


Special 
Receive Condition 
Only (WR1 04=03= 
1), the data 


FIFO is not locked 
when a character 
with End of Frame 
status is read (Figure 
17). When a character 
with the EOF 
status is at the top of the FIFO, an interrupt 
with a vector for 


receive 
data is generated. 
The command 
Reset Highest 


IUS must 
be issued 
at the end 
of the 
interrupt 
service 
routine 
regardless 
if an interrupt 
acknowledge 
cycle 
had 


been executed 
(hardware 
or software). 
This allows a OMA 


to complete 
transfer of the received 
frame to memory 
and 


then interrupt 
the CPU that a frame 
has been completed 


without 
locking the FIFO. Since in the Receive 
Interrupt 
on 


Special 
Condition 
Only 
mode, 
the 
interrupt 
vector 
for 


receive 
data is not used, it is used to indicate 
that the last 


byte of a frame has been read out the receive 
FIFO. This 


eliminates 
having to read the frame status (CRC and other 


status 
is stored 
in the status 
FIFO with the frame 
byte 


count). 


When a character 
with a special 
receive 
condition 
other 


than EOF is received 
(receiver 
overrun, or parity), a special 


receive condition 
interrupt 
is generated 
after the character 


is read from the FIFO and the receive 
FIFO is locked 
until 


the Error Reset command 
is issued. 


SCC Status Fleg 
RR1 
Residue Bits(3) 
Overrun, CRC I:rror 


FIFO Array 
10 Deep by 19 Bits Wide 


Reset on Flag Detect 


Increment on By1e DET 


Enable Count in SDLC 


End of Frame Signal 
Status Read Comp 


Tail Pointer 
4-Bit Counter 


Head Pointer 
4-Bit Counter 


4-Bit Comparator 


Over 
Equal 


RR7 OS-DO+ RR6 07 - DO 
By1eCounter Contains 14 bits 
for a 16 KBy1e maximum cOtJnl. 


WR(15) Bit 2 
Set Enables 
Status FIFO 


RR7D6 
FIFO Data available status bit Status Bit set to 1 
When reading from FIFO. 


RR7D7 
FIFO Overflow Status Bit 
MSB pf RR(7) is set on Status FIFO overflow 


In SDLC Mode the following definitions apply. 


- All Sent bypasses MUX and equals contents of SCC Status Register. 
- Parity Bits bypasses MUX and does the same. 
- EOF is set to 1 whenever reading from the FIFO. 
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NEW FEATURE DESCRIPTION 
(Continued) 


Don't Load 
Counter On 
1st Flag 
Reset Byte 
Counter Here 


Reset 
Byte Counter 
Load Counter 
Into FIFO and 
Increment PTR 


Z85233 
EMSCC 
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Reset 
Byte Counter 
Load Counter 
Into FIFO And 
Increment PTR 


The EMSCC contains 
write registers which are programmed 


by the system. 


In the EMSCC, the data registers 
are directly addressed 
by 


selecting 
a High on the OIIC pin. With all other registers 


(with the exception 
of WRO and RRO), programming 
the 
write registers 
requires 
two write operations 
and reading 


the read registers requires both a write and a read operation. 
The first write is to WRO and contains 
three bits that point 


to the selected 
register. 
The second 
write 
is the actual 


control 
word 
for the selected 
registHr, 
and if the second 


operation 
is read, the selected 
read register 
is accessed. 
All of the EMSCC 
registers, 
including 
the data registers, 
may 
be accessed 
in this fashion. 
The 
pointer 
bits 
are 


automatically 
cleared 
after the read or write operation 
so 


that WRO (or RRO) is addressed 
again. 


Initialization. 
The system 
program 
first issues a series of 


commands 
to initialize the basic mode of operation. 
This is 


followed 
by other commands 
to qualify 
conditions 
within 


the selected 
mode. 
For example, 
in the Asynchronous 


mode, 
character 
length, 
clock 
rate, number 
of stop bits, 
and 
even 
or odd 
parity 
should 
be 
set first. 
Then 
the 


interrupt mode is set, and finally, the receiver and transmitter 
are enabled. 


Write Registers. 
The EMSCC contains 
16 write registers 
(17 counting 
the transmit 
buffer). 
A new register, 
WRT, 


was added to the EMSCC and may be written to if WR 1500 
is set. Figure 
18 shows the format 
of each write register. 


Read Registers. 
The EMSCC contains 
ten read registers 


11, counting 
the receive buffer RR8). Four of these may be 


read to obtain 
status 
information 
(RRO, RR1, RR1O, and 


RR15). Two registers 
(RR12 and RR13) are read to learn 


the baud rate generator 
time constant. 
RR2 contains 
either 


the unmodified 
interrupt 
vector 
if VIS bit is reset (VIS = 0) 
or the vector modified 
by status information 
if VIS bit is set 
(if VIS = 1). RR3 contains 
the Interrupt 
Pending 
(IP) bits 


(Channel 
A only). RR6 and RR7 contain 
the information 
in 


the SOLC Frame Status FIFO, but is only read when WR15 
02 
is set. If WRT 
06 is set, Write Registers 
WR3, WR4, 


WR5, WRT, andWR10can 
be read as RR9, RR4, RR5, and 


RR14, respectively. 
Figure 
19 shows 
the format 
of each 


read register. 
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CONTROL REGISTERS 


Write Register 
0 (non-multiplexed 
bus mode) 


~ 
I I I 
o 
0 
0 
Register 
0 
o 
0 
1 
Register 
1 
o 
1 
0 
Register 2 
o 
1 
1 
Register 
3 
1 
0 
0 
Register 
4 
1 
0 
1 
Register 
5 
1 
1 
0 
Register 
6 


1 
1 
1 
Register 
7 


o 
0 
0 
Register 
8 
'.} 
* 
o 
0 
1 
Register 
9 


o 
1 
0 
Register 
10 


o 
1 
1 
Register 
11 
1 
0 
0 
Register 
12 


1 
0 
1 
Register 
13 
1 
1 
0 
Register 
14 
1 
1 
1 
Register 
15 


0 
0 
0 
Null Code 
0 
0 
1 
Point High 


0 
1 
0 
Reset EXVStatus Interrupts 


0 
1 
1 
Send Abort (SDLC) 


1 
0 
0 
Enabie Int on Next Rx Character 


1 
0 
1 
Reset Tx Int Pending 
1 
1 
0 
Error Reset 


1 
1 
1 
Reset Highest 
IUS 


o 
0 
Null Code 
o 
1 
Reset Ax CRC Checker 
1 
0 
Reset Tx CRC Generator 


1 
1 
Reset Tx UnderrunlEOM 
Latch 


Write Register 
1 


~ 


~ 


Ext Int Enable 


Tx Int Enable 


Parity is Special 
Condition 


o 
0 
Rx Int Disable 


o 
1 
Rx Int On First Character 
or Speciai 
Condition 
1 
Oint 
On All Rx Characters 
or Special 
Condition 
1 
1 
Rx Int On Speciai 
Condition 
Only 


WAIT/DMA 
Request 
On 
Receive/lTransmit 


IWAITIDMA 
Request 
Function 


WAIT/DMA 
Request 
Enable 
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Write Register 
2 


~ 


~~ 


Write Register 
3 


~ 


~ 


Rx Enable 


Sync Character 
Load Inhibit 


Address 
Search 
Mode (SDLC) 


Rx CRC Enable 


Enter Hunt Mode 


Auto Enables 


o 
0 
Rx 5 Bits/Character 
o 
1 
Rx 7 Bits/Character 
1 
0 
Rx 6 Bits/Character 


1 
1 
Rx 8 Bits/Character 


Write Register 
4 


~ 


~ 


Parity 
Enable 


Parity 
EVENt/ODD 


o 
0 
Sync Modes 
Enable 
o 
1 
1 Stop BIt/Character 
1 
0 
1 1/2 Stop Bits/Character 


1 
1 
2 Stop Bits/Character 


o 
0 
8-Bit Sync Character 
o 
1 
16-Bit Sync Character 
1 
0 
SDLC Mode (01111110 
Flag) 
1 
1 
External 
Sync Mode 


o 
0 
X1 Clock 
Mode 
o 
1 
X16 Clock Mode 
1 
0 
X32 Clock Mode 
1 
1 
X64 Clock Mode 
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Write Register 5 


~ 


~ 


Tx CRC Enabie 


RTS 


/SOLC/CRC·16 


Tx Enable 


Send Break 


o 
0 
Tx 5 Bits(Or Less)/Character 
o 
1 
Tx? 
Bits/Character 
1 
0 
Tx 6 Bits/Character 
1 
1 
Tx 8 BitS/Character 


Write Register 
6 


~If~)l~~ 


Sync? 
Sync6 
SynCS 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Monosync, 
8 Bits 
Sync1 
SynCO 
Sync5 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Monosync, 
6 Bits 


Sync? 
Sync6 
SynCS 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Bisync, 
16 Bits 
Sync3 
Sync2 
Sync1 
SynCO 
1 
1 
1 
1 
Bisync, 
12 Bits 
AOR? 
AOR6 
AOR5 
AOR4 
AOR3 
AOR2 
AOR1 
AORO 
SOLe 
AOR? 
AOR6 
AORS 
AOR4 
x 
x 
x 
x 
SOLC (Address 
Range) 


Write 
Register? 


~ 
Ir~J~~~ 


Sync? 
SynCS 
Sync1S 
Sync11 
o 


Sync6 
Sync4 
Sync14 
Sync10 
1 


SyncS 
Sync3 
Sync13 
Sync9 
1 


Sync4 
Sync2 
Sync12 
Sync8 
1 


Sync3 
Sync1 
Sync11 
Sync? 
1 


Sync2 
SynCO 
Sync10 
Sync6 
1 


Sync1 
x 
Sync9 
SynCS 
1 


SynCO 
x 
Sync8 
Sync4 
o 


Monosync, 
8 Bns 


Monosync, 
6 Bits 


Bisync. 
16 Bits 
Bisync. 
12 Bns 
SOLC 


WR7'Prime 


~ 


~ 


Write 
Register 
9 


~ 


~ 


o 
0 
No Reset 
o 
1 
Not used 
1 
0 
Channel 
Reset 
1 
1 
Force 
Hardware 
Reset 


Auto Tx Flag 


Auto EOM Reset 


Aulo HTS Deactivation 


Rx FIFO Int Level 


DTRlHEQ 
Timing Mode 


Tx FIFO Int Level 


Extended 
Read Enable 


Not Used, Always 0 


VIS 


NV 


DI.C 


MIE 


Status 
High/IStatus 
Low 


Software 
INTACK 
Enable 


Write Register 10 


~ 


~ 


o 
0 
NRZ 
o 
1 
NRZI 
1 
0 
FM1 (Transition = 1) 
1 
1 
FMO (Trans~ion = 0) 


Write Register 
11 


~ 
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EMSCC 


N 


6-BitllS-Bit 
Sync 


Loop 
Mode 


AbortilFlag 
On Underrun 


Mark//Flag 
Idle 


Go Active On Poll 


o 
0 
fTRxC 
Out = Xtal Output 
o 
1 
fTRxC 
Out = Transmit 
Clock 


1 
0 
fTRxC 
Out = BR Generator 
Output 


1 
1 
fTRxC 
Out = DPLL Output 


fTRxC on 


o 
0 
Transmit 
Clock = IRTxC 
Pin 
o 
1 
Transm~ 
Clock = fTRxC 
Pin 
1 
0 
Transmit 
Clock = BR Generator 
Output 


1 
1 
Transmit 
Clock = DPLL Output 


o 
0 
Receive 
Clock = IRTxC 
Pin 
o 
1 
Receive 
Clock = fTRxC 
Pin 
1 
0 
Receive 
Clock = BR Generator 
Output 
1 
1 
Receive 
Clock = DPLL Output 
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CONTROL REGISTERS (Continued) 


Write Aegister 
12 


~ 


~ 


Write Aegister 
13 


~ 


~ 


Write 
Aegister 
14 


~ 


~ 


0 
0 
0 
Null Command 
0 
0 
1 
Enter Search 
Mode 
0 
1 
0 
Aeset 
Missing 
Clock 


0 
1 
1 
Disable 
OPLL 
1 
0 
0 
Set Source = BA Generator 


1 
0 
1 
Set Source = IRTxC 


1 
1 
0 
Set FM Mode 
1 
1 
1 
Set NRZI Mode 


Write Aeglster 15 


~ 


~ 


Tce 


TC9 


TC10 


TC11 


TC12 


TC13 


TC14 


TC15 


Z85233 
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BR Generator 
Enable 


BR Generator 
Source 


IOTR/Request 
Function 


Auto 
Echo 


Locai 
Loopback 


WAT 
SOLC Feature Enable 


Zero Count IE 


SOLC FIFO Enable 


OCOIE 


SynclHuntlE 


CTSIE 


Tx UnderrunlEOM 
IE 


Break/Abort 
IE 


Read Register 0 


~ 


~ 


Read Register 
1 


~ 


~ 


Read Register 2 


~ 


~~ 


Ax Character 
Available 


Zero Count 


Tx Buffer Empty 


DCD 


SynclHunt 


CTS 


Tx UnderrunlEOM 


Break/Abort 


All Sent 


Residue 
Gode 2 


Residue 
Gode 1 


Residue 
Gode 0 


Parity Error 


Ax Overrun 
Error 


CRClFrarning 
Error 


End of Frame (SDLC) 


Z85233 
EMSCC 


N 


Read Register 3 


~ 
~L~" 
TxlP 


Read Register 6- 


~ 


Read Register 
7" 


~ 


BCB 


BC9 


BC10 


BC11 


BC12 


BC13 


FDA: FIFO Data Available 
1 = Status Reads from FIFO 
o = Status Reads from EMSCC 


FOS: FIFO Overllow 
Status 
1 = FI FO Overllowed 
0= 
Normal 
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CONTROL REGISTERS (Continued) 


Read Register 10 


~ 
~r- 


Read Register 
13 


~ 


~ 


Read Register 12 


~ 


~ 


Read Register 
15 


~ 


~ 


~ 
~erocountlE 


~ 
SOLC Status FIFO Enable 


OCOIE 


Loop Sending 


o 


Two Clocks Missing 


One Clock Missing 


Tca 


TC9 


TC10 


TC11 


TC12 


TC13 


TC14 


TC15 


SyncIHunt 
IE 


CTSIE 


Tx Underrun/EOM 
IE 


Break/Abort 
IE 
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Z85233 TIMING 


The EMSCC 
generates 
internal 
control 
signals 
from the 


tNR and IRD that are related to PCLK. Since PCLK has no 
phase relationship 
with tNR and IRD, the circuitry 
gener- 


ating the internal 
control 
signals 
provides 
time for meta- 


stable conditions 
to disappear. 
This gives rise to a recov- 


ery time related 
to PCLK. The recovery 
time applies 
only 
between 
bus transactions 
involving 
the EMSCC. The re- 


covery time required 
for proper operation 
is specified 
from 


the 
falling 
edge 
of tNR 
or IRD 
in the first 
transaction 


Z85233 
EMSCC~ 


involving 
the EMSCC tothe falling edge of tNR or IRD in the 


second 
transaction 
involving 
the EMSCC. This time must 


be at least 4 PCLKs regardless 
of which register or channel 


is being accessed. 


Read Cycle Timing. Figure 
20 
illustrates 
Read 
cycle 


timing. Addresseson 
DI/C and the status on IINTACK 
must 


remain 
stable 
throughout 
the cycle. 
If ICE falls after IRD 


falls, 
or if it rises 
before 
IRD rises, 
the effective 
IRD is 


shortened. 


X 
Address 
Valid 
~ 
____ 
_ 
---'A..-- 
\_- 
IINTACK J 


ICE 
~ 


------------{ 
X 
Data Valid 
)~------ 
\_--_/ 


Write Cycle Timing. Figure 
21 
illustrates 
Write 
cycle 


timing. Addresses 
on DIIC and the status on IINTACK must 


remain stable 
throughout 
the cycle. 
If ICE falls after tNR 


falls, or if it rises 
before 
tNR 
rises, the effective 
tNR 
is 


shortened. 
Because 
many popular 
CPUs do not guaran- 


tee that the databus 
is valid when tNR is driven 
Low, the 


databus 
timing 
requirements 
of the EMSCC 
have 
been 


modified 
so that the databus 
does 
not have to be valid 


when the tNR pin goes Low. See AC Characteristic 
#29 for 


details. 


______X 
A_dd_re_s_S_Va_lid 
>e= 
\_- 
IINTACK J 


ICE 
\ 
--------------< 
A_d_dr_es_s_va_li_d __ 
oI 
)------ 
\_--_/ 


Interrupt Acknowledge Cycle Timing. Figure 
22 illus- 
trates 
Interrupt 
Acknowledge 
CyClE!timing. 
Between 
the 
time 
flNTACK 
goes Low and the falling 
edge of fRO, the 
internal and externallElIlEO 
daisy-chains 
settle. If there is 
an interrupt 
pending 
in the EMSCC and lEI is High when 


fRO 
falls, 
the 
Acknowledge 
cycle 
is intended 
for 
the 


EMSCC. In this case, the EMSCC may be programmed 
to 


Z85233 
EMSCC"' 


respond 
to fRO Low by placing 
its interrupt 
vector 
on 07- 


00. 
It then sets the appropriate 
Interrupt-Under-Service 


latch internally. 
If the external daisy-chain 
is not used, then 
AC parameter 
#38 is required 
to settle the interrupt 
priority 
daisy-chain 
internal 
to the EMSCC. 
If the external 
daisy- 
chain 
is used, the user should 
follow 
the equation 
in AC 
Characteristics 
Note 5, for calculating 
the required 
daisy- 
chain settle time. 


IINTACK 
~ 
{, ••, 
/ 
\_--_/ 


< 
x 
Vector 
)---- 
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ABSOLUTE MAXIMUM RATINGS 


Symbol Description 
Min 


Vcc 
Supply Voltage (*) 
-0.3 
TSTG 
Storage Temp 
-65 


0 


TA 
Oper Ambient Temp 


Notes: 
• Voltage on all pins with respect to GND. 
t See Ordering Information. 


+7.0 
V 
+1500 
C 
t 
C 


Z85233 
EMSCC 


N 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability . 


The DC Characteristics and capacitance sections below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. 
• 
+4.50V:S; Vcc :s; +5.50V 
• 
GND = OV 
• 
TA as specified in Ordering Information 


Input Capacitance 
Output Capacitance 
Bidirectional Capacitance 


Note: 
f = 1 MHz, over specified temperature 
range. 


Unmeasured pins 
returned to ground. 


MISCEllANEOUS 
Gate Count - 7000 
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DC CHARACTERISTICS 
Z85233 


Z85233 
EMSCC 
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Symbol 
Parameter 


V'H 
Input High Voltage 
V'L 
Input Low Voltage 
VOH1 
Output 
High Voltage 
V0H2 
Output 
High Voltage 
VOL 
Output 
Low Voltage 


I'L 
Input Leakage 
10L 
Output 
Leakage 


Icc1 
Vcc Supply 
Current 


2.2 
-D.3 
2.4 


Vcc-D·8 


Max 
Unit 
Condition 


Vcc+0.3 
V 
0.8 
V 
V 
10H= -1.6 
mA 
V 
IOH= -250 
IlA 
0.4 
V 
10L= +2.0 mA 


±10.0 
IlA 
0.4 < V,N <+2.4V 


±10.0 
IlA 
0.4 < VOUT<+2.4V 


8 (10 MHz) 
mA 
Vcc = 5V V'H= 4.8 V,L= 0.2V 


10 (16 MHz) 
mA 
Crystal 
Oscillators 
off 


12 (20 MHz) 
mA 
mA 
Current 
for each OSC 


in addition 
to Iw 


Notes: 
[1J Vce = 5V ±10% 
unless otherwise speci! ed, over specified temperature 
range. 


[2J Typicallcc 
was measured with oscillator off. 
[3] No lce(osc) max is specified due to dependency 
on the external circuit. 


IINTACK 


ICE 


IRo 


o7-DO 
Read 
Active 


25 


27 


/WR 


28 


o7-DO 
Write 


@ 


/WI/REQ 
Wait 


/W/IREQ 
Request 


10TRl/REQ 
34 
Request 


liNT 
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Z85233 Read and Write Timing Diagram 
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N 
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EMSCC 


N 
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AC CHARACTERISTICS 
Z85233 Timing Diagrams (Continued) 


PCLK~ 
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\ 
/ 
11 
\ 


fCE , 
@ 


~ 


fRD orlWR 
/' 
\ 
;-'J 


AC CHARACTERISTICS 
Z85233 Read and Write Timing Table 


10 MHz 
16 MHz 
20 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


1 
TwPCI 
PCLK Low Width 
40 
1000 
26 
1000 
22 
1000 
2 
TwPCh 
PCLK High Width 
40 
1000 
26 
1000 
22 
1000 
3 
TIPC 
PCLK Fall Time 
10 
5 
5 
4 
TrPC 
PCLK Rise Time 
10 
5 
5 
5 
TcPC 
PCLK Cycle Time 
100 
2000 
61 
2000 
50 
2000 


6 
TsA(WR) 
Address 
to NJR Fall Setup Time 
50 
35 
30 


7 
ThA(WR) 
Address 
to NJR Rise Hold Time 
0 
0 
0 


8 
TsA(RD) 
Address 
to fRO Fall Setup Time 
50 
35 
30 


9 
ThA(RD) 
Address 
to fRO Rise Hold Time 
0 
0 
0 
10 
TsIA(PC) 
flNTACK 
to PCLK Rise Setup Time 
20 
15 
15 


11 
TsIAi(WR) 
flNTACK 
to NJR Fall Setup Time 
130 
70 
65 
[1 ] 
12 
ThIA(WR) 
flNTACK 
to NJR Rise Hold Time 
0 
0 
0 


13 
TsIAi(RD) 
flNTACK 
to fRO Fall Setup Time 
130 
70 
65 
[1] 
14 
ThIA(RD) 
flNTACK 
to fRO Rise Hold Time 
0 
0 
0 


15 
ThIA(PC) 
flNTACK 
to PCLK Rise Hold Time 
30 
15 
15 


16 
TsCEI(WR) 
fCE Low to NJR Fall Setup Time 
0 
0 
0 


17 
ThCE(WR) 
fCE to NJR Rise Hold Time 
0 
0 
0 


18 
TsCEh(WR) 
fCE High to NJR Fall Setup Time 
50 
30 
25 


19 
TsCEI(RD) 
fCE Low to fRO Fall Setup Time 
0 
0 
0 
[1 ] 
20 
ThCE(RD) 
fCE to fRO Rise Hold Time 
0 
0 
0 
[1 ] 
21 
TsCEh(RD) 
fCE High to fRO Fall Setup Time 
50 
30 
25 
[1 ] 
22 
TwRDI 
fRO Low Width 
125 
2TcPc 
70 
2TcPc 
65 
2TcPc 
[1 ] 


23 
TdRD(DRA) 
fRO Fall to Read Data Active 
Delay 
0 
0 
0 


24 
TdRDr(DR) 
fRO Rise to Data Not Valid Delay 
0 
0 
0 


25 
TdRDI(DR) 
fRO Fall to Read Data Valid Delay 
120 
70 
65 
26 
TdRD(DRz) 
fRO Rise to Read Data Float Delay 
35 
30 
30 
27 
TdA(DR) 
Addr to Read Data Valid Delay 
180 
100 
90 
28 
TwWRI 
NJR Low Width 
125 
75 
65 
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AC CHARACTERISTICS 
Z85233 Read and Write Timing Table (Continued) 


10 MHz 
16 MHz 
20 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


29 
TdWR(DW) 
/WR Fall to Write Data Valid Delay 
20 
20 
20 
30 
ThDW(WR) 
Write Data to /WR Rise Hold Time 
0 
0 
0 
31 
TdWR(W) 
/WR Fall to Wait Valid Delay 
100 
50 
50 
[4] 
32 
TdRD(W) 
IRD Fall to Wait Valid Delay 
100 
50 
50 
[4] 
33 
TdWRf(REQ) 
/WR Fall to /WIIREQ Not Valid Delay 
120 
70 
65 
34 
TdRDf(REQ) 
IRD Fall to /WIIREQ Not Valid Delay 
120 
70 
65 
[6] 


35a 
TdWRr(REQ) 
/WR Fall to IDTRIIREQ Not Valid 
4TcPc 
4TcPc 
4TcPc 
35b 
TdWRr(REQ) 
/WR Fall to IDTRIIREQ Not Valid 
100 
70 
65 
[6] 


36 
TdRDr(REQ) 
IRD Rise to IDTRIIREQ 
Not Valid Delay 
NA 
NA 
NA 
37 
TdPC(INT) 
PCLK Fall to liNT Valid Delay 
320 
175 
160 
38 
TdIAi(RD) 
liNT ACK to IRD Fall (Ack) Delay 
90 
50 
45 
[5] 
39 
TwRDA 
IRD (Acknowledge) 
Width 
125 
75 
65 


40 
TdRDA(DR) 
IRD Fall(Ack) 
to Read Data Valid Delay 
120 
70 
60 
41 
TsIEI(RDA) 
lEI to IRD Fall (Ack) Setup Time 
95 
50 
45 
42 
ThIEI(RDA) 
lEI to IRD Flise (Ack) 
Hold Time 
0 
0 
0 
43 
TdIEI(IEO) 
lEI to IEO Delay Time 
90 
45 
40 
44 
TdPC(IEO) 
PCLK Rise to IEO Delay 
175 
80 
80 


45 
TdRDA(INT) 
IRD Fall to liNT Inactive 
Delay 
320 
200 
180 
[4] 
46 
TdRD(WRQ) 
IRD Rise to /WR Fall Delay for No Reset 
15 
10 
10 
47 
TdWRQ(RD) 
/WR Rise to IRD Fall Delay for No Reset 
15 
10 
10 
48 
TwRES 
/WR and IRD Low for Reset 
100 
75 
65 
49 
Trc 
Valid Access 
Recovery 
Time 
4TcPc 
4TcPc 
4TcPc 
[3] 


Notes: 
[1] Parameter does not apply to Interrupt Acknowledge 
transactions. 
[3] Parameter applies only between transa:tions 
involving the EMSCC. 
[4] Open-drain output, measured with open-drain test load. 
[5] Parameter is system dependent. 
For any EMSCC in the daisy chain, 
TdIAi(RO) must be greater than the sum ofTdPC(IEO) for the highest 
priority device in the daisy-chain. 
TsIEI(ROA) for the EMSCC and 
TdIEI(lEO) for each device separating 
them in the daisy chain. 
[6] 
Parameter applies to enhanced 
Request mode only (WRT 04=1). 


~2iUJ[; 


AC CHARACTERISTICS 
Z85233 General Timing Diagram 
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AC CHARACTERISTICS 
Z85233 General Timing Table (Preliminary) 


10 MHz 
16 MHz 
20 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes 


1a 
TdPC(REO) 
/PCLK to W/REO Valid 
200 
80 
70 
1b 
TdPC(REQ) 
/PCLK to DTR/REO Valid 
200 
80 
70 
[9] 
2 
TdPC(W) 
/PCLK to Wait Inactive 
300 
180 
170 
3 
TsRXC(PC) 
/RxC to /PCLK Setup Time 
NA 
NA 
NA 
NA 
NA 
NA 
[1,4] 


4 
TsRXD(RXCr) 
RxD to /RxC Setup Time 
0 
0 
0 
[1] 


5 
ThRXD(RxCr) 
RxD to /RXC Hold Time 
125 
50 
45 
[1] 
6 
TsRXD(RXCf) 
RxD to /RXC Setup Time 
0 
0 
0 
[1,5] 
7 
ThRXD(RXCf) 
RXD to /RXC Hold Time 
125 
50 
45 
[1,5] 
8 
TsSY(RXC) 
/SYNC to /f~xC Setup Time 
-150 
-100 
-90 
[1 ] 


9 
ThSY(RXC) 
/SYNC to/RXC Hold Time 
5TcPc 
5TcPc 
5TcPc 
[1 ] 
10 
TsTXC(PC) 
/TxC to /PCLK Setup Time 
NA 
NA 
NA 
[2,4] 
11 
TdTXCf(TXD) 
/TxC to TxD Delay 
150 
80 
70 
[2] 
12 
TdTxCr(TXD) 
/TxC to TxD Delay 
150 
80 
70 
[2,5] 


13 
TdTXD(TRX) 
TxD to TRxC Delay 
140 
80 
70 
14 
TwRTXh 
RTxC High Width 
120 
80 
70 
[6] 
15 
TwRTXI 
TRxC Low Width 
120 
80 
70 
[6] 
16a 
TcRTX 
RTxC Cycli3 Time 
400 
244 
200 
[6,7] 


16b 
TxRX(DPLL) 
DPLL Cycle Time Min 
50 
31 
31 
[7,8] 
17 
TcRTXX 
Crystal 
Osc. Period 
100 
1000 
61 
1000 
61 
1000 
[3] 
18 
TwTRXh 
TRxC High Width 
120 
80 
70 
[6] 
19 
TwTRXI 
TRxC Low Width 
120 
80 
70 
[6] 


.20 
TcTRX 
TRxC Cycle Time 
400 
244 
200 
[6,7] 
21 
TwEXT 
DCD or CTS Pulse Width 
120 
70 
60 


22 
TwSY 
SYNC Pulse Width 
120 
70 
60 


Notes: 
[1J RxC is /RTxC or /TRxC, whichever 
is supplying 
the receive clock. 
[2J TxC is /TRxC or /RTxC. whichever is supplying 
the transmit clock. 
[3J Both /RTxC and /SYNC have 30 pF capacitors 
to ground connected 
to them. 
[4J Synchronization 
of RxC to PCLK is eliminated in divide by four operation. 
[5] 
Parameter applies only to FM encoding/decoding. 
[6] 
Parameter applies only for transmitter and receiver; DPLL and baud 
rate generator timing requirements 
are identical to case PCLK requirements. 


[7] The maximum receive or transmit data ratElis 1/4 PCLK. 
[8] Applies to DPLL clock source only. Maximum data rate of 1/4 PCLK 
still applies. DPLL clock should have a 50% duty cycle. 
[9] Parameter applies only when WRT D4 is SEltto 1. 
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AC CHARACTERISTICS 
Z85233 System Timing Diagram (Preliminary) 


IRTxC, 
fTRxC 
Receive 


/W/REQ 
Request 


/W/REQ 
Wait 


ISYNC 
Output 


IRTxC, 
fTRxC 
Transmit 


/WIIREQ 
Request 


/WIIREQ 
Wait 


IDTR//REQ 
Request 


ICTS, 
lOCO 


ISYNC 
Input 
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AC CHARACTERISTICS 
Z85233 System Timing Table (Preliminary) 


10 MHz 
16 MHz 
20 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Min 
Max 
Notes [4} 


1 
TdRXC(REO) 
IRXC to /WIIREO Valid 
13 
17 
13 
17 
13 
18 
[2] 
2 
TdRXC(W) 
IRxC to !Wait Inactive 
13 
17 
13 
17 
13 
18 
[1,2] 
3 
TdRXC(SY) 
IRxC to ISYNC Valid 
9 
12 
9 
12 
9 
13 
[2] 
4 
TdRXC(INT) 
IRxC to liNT Valid 
15 
21 
15 
21 
15 
22 
[1,2] 
5 
TdTXC(REO) 
ITxC to !WIIREO Valid 
8 
11 
8 
11 
8 
12 
[3] 


6 
TdTXC(W) 
ITxC to !Wait Inactive 
8 
14 
8 
14 
8 
15 
[1,3] 
7 
TdTXC(DRO) 
ITxC to IDTRIIREO Valid 
7 
10 
7 
10 
7 
11 
[3] 
8 
TdTXC(INT) 
ITxC to liNT Valid 
9 
13 
9 
13 
9 
14 
[1,3] 
9 
TdSY(INT) 
ISYNC to liNT Valid 
2 
6 
2 
6 
2 
6 
[1] 
10 
TdEXT(INT) 
IDCD or ICTS to liNT Valid 
3 
8 
3 
8 
3 
9 
[1 ] 


Notes: 
[1] Open-drain 
output, measured with open-drain test load. 


[2] IRxC is IRTxC or /TRxC, whichever is supplying the receive clock. 
[3] /TxC is /TRxC or IRTxC, whichever 
is supplying 
the transmit clock. 


[4] Units equal to TcPc 
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OTHER ZILOG DATA COMMUNICATIONS 
PRODUCTS 


Z85233 


EMSCC 
N 


SIO Family 


Z84C40 
SIO 
Z84C131PC 
Z84C151PC 


Dual channel 
multiprotocol 
USART. 


Z80 CPU with integrated 
SIO, CTC and WDT. 


Z80 CPU with integrated 
SIO, CTC, WDT and PIO. 


see Family 


Z08530 
SCC 
Z08030 
SCC 
Z85C30 
SCC 


Z80C30 
SCC 
Z85230 
Z16C351SCC 
N 


Z80181 
SAC 


N 


NMOS SCC Low cost with speeds 
up to 8 MHz. 
NMOS SCC for multiplexed 
busses. 
CMOS SCC at speeds 
up to 16 MHz. NMOS compatible. 


CMOS SCC for multiplexed 
busses. 


ESCC with 4-byte Tx and 8-byte 
Rx FIFOs and many other new features. 
SCC with 4 channel 
DMA and advanced 
CPU interface. 


Z180 CPU with integrated 
single channel 
SCC. 


use Family 


Z16C30 
USC 
N 
Dual channel 
high performance 
multi-protocol 
data communications 
up to 10 Megabits/second. 


Z16C33 
MUSC 


N 
Single channel use with ISDN Time Slot Assigner. 


Z16C31 
IUSC 


N 
MUSC with high performance 
dual channel 
DMA. 


Z16C50 
DDPLLTM Dual channel 
DPLL cell from the USC. 


II 
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NOTES. 
I. 
CONTROLLING 
DIMENSIONS 
, MILLIMETER 
2. LtAD 
COPLANARITY 
I MAX J.Q.mm 


.OO4 


H 


SYMBOL 
MILLIMETER 
INCH 


MIN 
MAX 
MIN 
MAX 


Al 
O.~ 
025 
.002 
.010 


A2 
2.oa 
2.25 
.078 
.089 
• 
0.25 
• 
0.45 
.010 
.019 
c 
0.13 
020 
.o~ 
.008 


140 
13.70 
'4.30 
.539 
.563 


D 
9.90 
1010 
.390 
.398 


HE 
13.70 
14.30 
.539 
.563 


E 
9.90 
1010 
.390 
,398 


III 
0,80 
TYP 
.031 
TYP 


L 
0,60 
I 
1.20 
.02' 
I 
.041 


~ 


A 
D-- 


AI 
DI- 


'5' 
~ 


'0 


.026/.020 


39 
r- 
r 


aca 
I 
~ 
wc 
--.. 
.0,8/.042 
z 
I 
tl~ 
+ 
EI 
E 
D2 
~~ 
I ill 


"'-z 
:ttl 
I 
Ole 
'7 
-- 


II 
•• 


NOTes, 


I. CONTROLLING 
DIMENSIONS 
• INCH 
2. LEADS 
ARE 
CllPLANAR 
..•.{THIN 
.004 
IN. 
3. DIMENSION 
• _tlIL 
INCH 


STMBC1. 
MILLlM£T£ll 
INCH 


MIN 
MAX 
MIN 
MAX 


A 
4.27 
4.57 
.168 
.180 


Al 
2.67 
2.92 
.105 
.115 


DIE 
17.40 
17.65 
.685 
.695 


Dl/El 
16.51 
16.66 
.650 
,656 


D2 
15,24 
16.00 
.600 
.630 
• 
L27 
TTP 
.050 
TVP 
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ORDERING INFORMATION 


Z85233 
44-Pin PQFP 
44-Pin PLCC 


10 MHz 
Z8523310FSC 
Z8523310VSC 


20 MHz 
Z8523320FSC 
Z8523320VSC 


Package 
V=Plastic 
Chip Carrier 


C=Ceramic 
DIP 


L=Ceramic 
LCC 
F=Plastic 
Quad 
Flat Pack 


Temperature 
E=-40°C 
to + 100°C 


S=O°C to + 70°C 


Speeds 
10=10 MHz 
16=16 MHz 
20=20 
MHz 


Environmental 
C=Plastic 
Standard 


D=Plastic 
Stressed 
E=Hermetic 
Stressed 


16 MHz 
Z8523316FSC 
Z8523316VSC 


Example: 
Z8523310FSC 
is a CMOS Single Channel 
85230, 
10 MHz, Plastic QFP, O°C to +70°C, 
Plastic Standard 
Flow. 


Environmental 
Flow 
Temperature 
Package 
Speed 
Product 
Number 
Zilog Prefix 


285233 
EMSCC~ 


II 


l85C80 Serial Communication 
and Small Computer Interface 


l16C35/Z85C35 C 
S ISCCTM 
Integrated Serial Communication Controller 


pplic tion 
otes 


II 


Support Product Information II 


Superintegration™ 
Products Guide 


lUog's Li erature Guide 
Ordering Information 


II 
Z85C8D 


SCSCITM SERIAL COMMUNICATIONS 
AND SMALL COMPUTER 
INTERFACE 


• 
Two 
Independent, 
SCC 
Interface, 
Full-Duplex 
Channels, 
Each 
with 
a Separate 
Crystal 
Oscillator, 


Baud Rate Generator, 
and Digital Phase-Locked 
Loop 


for Clock 
Recovery. 


- 10 MHz @ 2.5 Mbit/sec 
- 16 MHz @ 4 Mbitlsec 


• 
Multi-Protocol 
Operation 
Under 
Program 
Control; 


Programmable 
for NRZ, NRZI, or FM Data Encoding. 


• 
Asynchronous 
Mode with Five to Ei~lht Bits and One, 


One and One-Half, 
or Two Stop Bits Per Character, 
Programmable 
Clock 
Factor, 
Breal< Detection 
and 


Generation; 
Parity, 
Overrun, 
ano 
Framing 
Error 


Detection. 


• 
Synchronous 
Mode with Internal or External Character 


Synchronization 
on 
One 
or 
Two 
Synchronous 


Characters 
and CRC Generation 
and Checking 
with 


CRC-16 
or CRC-CCID 
Preset to Either 1s or Os. 


• 
SDLC/HDLC 
Mode with Comprehensive 
Frame-Level 


Control, Automatic 
Zero Insertion and Deletion, 
I-Field 


Residue 
Handling, 
Abort 
Generation 
and Detection, 
CRC 
Generation 
and 
Checking, 
and 
SDLC 
Loop 


Mode Operation. 


• 
Enhanced 
DMA Support 
10 x 19-Bit Status FIFO 
14-Bit Byte Counter 


• 
Asynchronous 
Interface, 
Supports 
3.0 MB/sec 


(Twice as Fast as the Competition) 


The Z85C80 
CMOS SCSCI is an industry 
standard 
85C30 


dual-channel 
Serial Communication 
Controller 
(SCC) and 


an industry standard 
53C80 Small Computer 
System Inter- 


face (SCSI) integrated 
into one monolithic 
Integrated 
Cir- 


cuit. The internal 
SCC and SCSI share the 8-bit data bus 


(07 through 
DO) and read and write inputs (fRO and /WR). 


The Z85C80 
is offered 
in a 68-pin 
PLCC package 
in both 


10 MHz and 16 MHz speed 
grades 
for the SCC interface, 


and in 1OO-pin VQFP in the 16 MHz speed 
grade. The SCSI 
interface 
data 
transfer 
rate 
is 3.0 
MB/sec. 
With 
a few 


exceptions, 
all of the internal 
SCC and SCSI signals 
are 


connected 
to the outside 
pins. 


• 
READYoutput from SCSI is not internally 
connected (NC). 


• 
/SYNCB output from the SCC is not internally 
connected (NC). 


• 
/TRXCA and /CTSA inputs to the SCC are 
internally connected. 


• 
/TRXCB and /CTSB inputs to the SCC are 
internally connected on the 58-pin PLCC package. 


The internal SCC is a dual channel, multi-protocol data 
communications peripheral that easily interfaces to CPUs 
with non-multiplexed address/data buses. The program- 
ming flexibility of the internal registers allows the SCCto be 
configured to satisfyawide varietyof serialcommunications 
applications. The many on-chip features, such as baud 
rate generators, digital phase-locked loops, and crystal 
oscillators dramatically reduce the need for external logic. 
Additional features, including a 10x 19-bit status FIFOand 
14-bit byte counter, were added to support high-speed 
SDLC transfers using DMA controllers. 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM~ Bisync, and syn- 
chronous bit-oriented protocols such as HDLC and IBM 
SDLC. The internal SCC can generate and check CRC 
codes in any synchronous mode and can be programmed 
to check data integrity in various modes. It also has 


Z85C80 
sesCI'" 
SERIAL COMIlUNICATlONS 


facilities for modem controls in both channels. In applica- 
tions where these controls are not needed, the modem 
controls are used for general-purpose 
I/O. The daisy- 


chain interrupt hierarchy isalso supported and is standard 
for Zilog peripheral components. 


The internal SCSI is designed to implement the SCSI 
protocol as defined by the ANSI X3.131-1985 standard, 
and is fully compatible with the industry standard 53C80. 
It is capable of operating both as a target and as an 
initiator. Special high-current open-drain outputs enable it 
to directly interface to, and drive, the SCSIbus. The internal 
SCSIhas the necessary interface hook-ups so the system 
CPU can communicate with it as with any other peripheral 
device. The CPU can read from, or write to, the SCSI 
registers which are addressed as standard or memory- 
mapped I/Os. 


The internal SCSI increases the system performance by 
minimizing the CPU intervention in DMA operations which 
the SCSI controls. The CPU is interrupted by the SCSI 
when it detects a bus condition that requires attention. It 
also supports arbitration and reselection. The internal 
SCSIhas the proper handshake signals to support normal 
DMA operations with most DMA controllers available. 


Notes: 
All Signals 
with a preceding 
front slash, 
"f, are active 
Low, e.g., 


BIN/ (WORD 
is active 
Low); /BN/ 
(BYTE 
is active 
Low, only). 


Power 
Ground 
Vcc 
GND 
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- 
~ 
00 
TxOA 
-.~ 
~ 
01 
RxOA 
- 
...•• -. 
02 
fTRxCA 
~ 
W 
~ 
03 
ICTSA 


...•• -. 
04 
/RTSA 
~ 
~ 
..• 
~ 
05 
/RTxCA 
...•• 
- 
~ 
06 
10TR//REQA 
~ 
-..• 
•.. 
07 
IWIIREQA 
~ 
~ 
/RO 
10COA 
- 
•.. 
Z85C30 
ISYNCA 
~ 
~ 
IWR 
SCC 
•.. 
ICE 
TxOB 
•.. 


AlIB 
RxOB 
~ 
.. 
OIIC 
fTRxCB 
...•• 
---.l 
- 
..• 
liNT 
ICTSB 


IINTACK 
IRTSB 
.. 


VOO- 
lEI 
/RTxCB 
..• 
- 
IEO 
10TR//REQB 
~ 
~ 
PCLK 
IWIIREQB 


IDCOB 
..• 


ISYNCB - 


00 
IDBO 
..• •. 


01 
IOB1 
- 
02 
IOB2 
..• •. 


03 
IOB3 
- .. 


04 
IOB4 


05 
IDB5 
..• •. 


06 
IOB6 
- .. 


07 
IOB7 


IIOR 
Z53C80 
10BP 
..• •. 


IIOW 
SCSI 
IBSY 
- .. 
~ 
AD 
ISEL 
~ 
A1 
IRST 
..• .. 
~ 
A2 
IATN 
- .. 
- 
IRQ 
lACK 
~ 
IRESET 
/REQ 
...• 
~ 
-. 
ICS 
IMSG 
- 
~ 
~ 
IEOP 
ClIO 
- 
READY 
11/0 
...• 
~ 


...•• 
ORQ 
~ 
IDACK 
...• 


TxOA 
RxOA 


ICTSAlfTRxCA II 


00 
01 
02 
03 
04 
05 
06 


07 
IRO 


IWR 


ISCCCS 


AlIB 


OIIC 


liNT 
IINTACK 


/RTSA 
IRTxCA 


10TR//REQA 


WIIREQA 


10COA 
ISYNCA 


TxOB 
RxOB 


ICTSB/fTRxCB 


IRTSB 
IRTxCB 
10TR//REQB 


IWIIREQB 
10COB 


AD 


A1 


A2 
IRQ 
/RESET 


ISCSICS 


1E0P 


lOBO 


IOB1 
IOB2 


IOB3 
IOB4 


IOB5 
IOB6 


IOB7 
10BP 


IBSY 
ISEL 


IRST 


IATN 


lACK 
IREQ 


IMSG 


CIID 


1110 
ORQ 


IDACK 
VOO 


GNO 


Note [1]: 
Pins ICTSBand /TRxCBare bonded out separately in the 
1DO-pin VQFP package 
and 
should 
be externally 
tied 


together by the user to meet the pin-out specification. 
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liNT 
IINTACK 
VOO 
IWIIREQA 
ISYNCA 
IRTxCA 
RxOA 
ICTSAlITRxCA 
TxOA 
10TRIIREQA 
IRTSA 
10COA 
PCLK 
10COB 
IRTSB 
10TR//REQB 
TxOB 


Z85C80 
(Top View) 


L...- 
--' 
44 


43 
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ISCSICS 
GNO 
IATN 
ISEL 
IBSY 
IRST 
GNO 
IOB7 
IOB6 
IOB5 
IOB4 
GNO 
IOB3 
IOB2 
IOB1 
lOBO 
GNO 


N/C 


N/C 


N/C 


A2 


A1 
AO 


ISCCCS 


/WR 
IRO 


OIIC 
Al/B 
N/C 
VOO 
N/C 
00 
01 
02 
03 
04 
05 
06 
07 


N/C 


N/C 
N/C 
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N/C 
N/C 


N/C 
10BP 


IREQ 
lACK 


11/0 
GNO 


CliO 
IMSG 


N/C 
10ACK 


IEOP 
ORQ 


IRQ 
IRESH 
GNO 


/WIIREQB 


N/C 
N/C 
IRTxCB 
RxOB 
/TRxCB 
N/C 


N/C 
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PIN DESCRIPTION 


58-pin 
10o-pin 
Signal 
PLCC 
VQFP 
Type 
Description 


AO 
63 
81 
SCSI Address Line Bit 0 (SCSI). 
Address 
lines are used 
with 


/SCSICS, 
/RD, or fWR to address 
all internal 
registers. 


A1 
62 
80 
SCSI Address Line Bit 1 (SCSI). 
Address 
lines are used 
with 


/SCSICS, 
/RD, or fWR to address 
all internal 
registers. 


A2 
61 
79 
SCSI Address Line Bit 2 (SCSI). 
Address 
lines are used 
with 


/SCSICS, /RD, or fWR to address 
all internal 
registers. 


NIB 
68 
86 
Channel A1ChannelB (SCC). This signal selects the SCC channel 
in which 
the read or write operation 
occurs. 


/ACK 
41 
45 
I/O 
Acknowledge (open-drain, 
active Low, SCSI). Driven by an Initia- 
tor, /ACK 
indicates 
an acknowledgment 
for a /REQ//ACK 
data- 


transfer 
handshake. 
In the Target 
role, /ACK 
is received 
as a 


response 
to the /REQ signal. 


/ATN 
58 
67 
I/O 
Attention (open-drain, 
active 
Low, SCSI). Driven 
by an Initiator, 


received 
by the Target./ATN 
indicates 
an Attention 
condition. 


/BSY 
56 
63 
I/O 
Busy (open-drain, 
active Low, SCSI). This signal indicates 
that the 


SCSI bus is being used and can be driven by both the Initiator and 
the Target 
device. 


C//D 
38 
42 
I/O 
ControVData (open-drain, 
SCSI). 
Driven 
by the Target 
and 
re- 
ceived 
by the 
Initiator. 
C//D 
indicates 
whether 
Control 
or Data 


information 
is on the Data Bus. True indicates 
control. 


/CTSN/TRXCA 
17 
12 
Clear To Send for Channel A; TransmitlReceive Clock for 
Channel A (active 
Low, SCC). This pin is internally 
connected 
to 


the 
SCC's 
A Channel 
/CTS 
and 
/TRXC. 
Receive 
clock 
or the 


transmit clock is supplied 
through 
this pin to the SCC's A Channel. 


When programmed 
as Auto Enables, a Low on this pin enables the 


A Channel 
transmitter. 


/CTSB//TRXCB 
27 
25/28 
Clear To Send for Channel BfTransmitlReceive Clock for 
Channel B (active 
Low, SCC). This pin is internally 
connected 
to 


SCC's B Channel/CTS 
and /TRXC. Receive 
clock 
or the transmit 


clock 
is supplied 
through 
this pin to the SCC's B Channel. 
When 


programmed 
as Auto Enables, 
a Low on this pin enables 
the B 
Channel 
transmitter. 


DO 
2 
90 
I/O 
Data bus bit 0 (tri-state, 
active 
High, SCC and SCSI). This is the 


Least 
Significant 
Bit of the bus. 
Data 
bus lines carry 
data 
and 


commands 
to and from the SCSCI. 


01 
3 
91 
I/O 
Data bus bit 1 (tri-state, 
active 
high, 
SCC and SCSI). Data bus 


lines carry data and commands 
to and from the SCSCI. 


02 
4 
92 
I/O 
Data bus bit 2 (tri-state, 
active 
High, 
SCC and SCSI). Data bus 


lines carry data and commands 
to and from the SCSC!. 


03 
5 
93 
I/O 
Data bus bit 3 (tri-state, 
active 
High, SCC and SCSCI). Data bus 


lines carry data and commands 
to and from the SCSC!. 


04 
6 
94 
I/O 
Data bus bit 4 (tri-state, 
active 
High, 
SCC and SCSI). Data bus 


lines carry data and commands 
to and from the SCSCI. 


6-6 
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58-pin 
10o-pin 
II 


Signal 
PLCC 
VQFP 
Type 
Description 


05 
7 
95 
I/O 
Data bus bit 5 (tri-state, 
active 
High, SCC and SCSI). Data bus 


lines carry data and commands 
to and from the SCSCI. 


06 
8 
96 
I/O 
Data bus bit 5 (tri-state, 
active 
High, SCC and SCSI). Data bus 


lines carry data and commands 
to and from the SCSCI. 


07 
9 
97 
I/O 
Data bus bit 7 (tri-state, 
active 
High, SCC and SCSI). This is the 


Most 
Significant 
Bit of the bus. 
Data 
bus 
lines carry 
data 
and 
commands 
to and from the SCSCI. 


/OACK 
36 
39 
DMA Acknowledge 
(active 
Low, SCSI). /OACK 
resets 
ORO and 


selects 
the data register 
for input or output data transfers. 
/OACK 


is used by OMA controller 
instead 
of /SCSICS. 


lOBO 
45 
52 
I/O 
SCSI 
Data 
Bus 
bit 
0 (open-drain, 
active 
Low, 
SCSI). 
Least 


Significant 
Bit in the SCSI data bus. 


/OB1 
46 
53 
I/O 
SCSI Data Bus bit 1 (open-drain, 
active 
Low, SCSI). 


/OB2 
47 
54 
I/O 
SCSI Data Bus bit 2 (open-drain, 
active 
Low, SCSI). 


/OB3 
48 
55 
I/O 
SCSI Data Bus bit 3 (open-drain, 
active 
Low, SCSI). 


/OB4 
50 
57 
I/O 
SCSI Data Bus bit 4 (open-drain, 
active 
Low, SCSI). 


/OB5 
51 
58 
I/O 
SCSI Data Bus bit 5 (open-drain, 
active 
Low, SCSI). 


/OB6 
52 
59 
I/O 
SCSI Data Bus bit 5 (open-drain, 
active 
Low, SCSI). 


/OB7 
53 
60 
I/O 
SCSI Data Bus bit 7 (open-drain, 
active 
Low, SCSI). This is the 


Most Significant 
Bit in the SCSI data bus. 


/OBP 
43 
47 
I/O 
SCSI Data Bus Parity 
bit (open-drain, 
active 
Low, SCSI). Data 


parity is odd. Parity is always generated 
and optionally 
checked. 


Parity is not valid during 
Arbitration. 


O//C 
67 
85 
Data/Control 
Select (SCC). This signal 
defines 
the type of infor- 


mation transferred 
to and from the SCC. 


/OCOA 
21 
19 
Data Carrier 
Detect for A Channel 
(active 
Low, SCC). This pin 


functions 
as Receive 
Enable if it is programmed 
for Auto Enable; 


otherwise, 
it may be used as a general-purpose 
input pin. The SCC 


detects 
pulses on this pin and can interrupt 
the CPU on both logic 


level transactions. 


/OCOB 
23 
21 
Data Carrier 
Detect for B Channel 
(active 
Low, SCC). This pin 


functions 
as Receive 
Enable if it is programmed 
for Auto Enable; 


otherwise, 
it may be used as general-purpose 
input pin. The SCC 


detects 
pulses on this pin and can interrupt 
the CPU on both logic 


level transactions. 


ORO 
34 
37 
0 
DMA Request 
(active 
High, SCSI). ORO indicates 
that the data 


register 
is ready to be read or written. 
ORO is asserted 
only if OMA 


mode is set in the Command 
Register. 
ORO is cleared 
by /OACK. 


/OTR//REOA 
19 
17 
0 
Data Terminal 
Ready/Requestfor 
Channel A (active Low, SCC). 


This output 
follows the state programmed 
into the OTR bit. It can 


also be used as a general-purpose 
output or as a Request 
line for 


a OMA controller. 


~2iUlG 
Z85C80 
SCSCI 


N 
SERIAL 
COMMUNICA noNS 


PIN DESCRIPTION 
(Continued) 


58-pin 
100-pin 
Signal 
PLCC 
VQFP 
Type 
Description 


/DTR//REQB 
25 
23 
0 
Data Terminal 
Ready/Request 
for Channel 
B (active 
Low, 


SCC). This output 
follows 
the state programmed 
into the DTR 
bit. It can also be used as a general-purpose 
output 
or as a 


Request 
line for a DMA controller. 


/EOP 
35 
38 
End of process 
(active 
Low, SCSI). EOP is used to terminate 
a 


DMA transfer. 
If asserted 
during a DMA cycle, the current 
byte will 


be transferred, 
but no additional 
bytes will be requested. 


GND 
31, 
34, 
S 
Ground 
supply 
(SCC and SCSI). 
39,44, 
43, 51 


45,54, 
56, 61 


59 
69 


/INT 
10 
0 
SCC 
Interrupt 
Request 
(open-drain, 
active 
Low, 
SCC). 
This 


signal 
is activated 
when the SCC requests 
an interrupt. 


/INTACK 
11 
2 
Interrupt 
Acknowledge 
(active 
Low, SCC). This signal 
indi- 


cates an active 
Interrupt 
Acknowledge 
cycle. 
/INTACK 
is 


latched 
by the rising edge of PCLK. 


1//0 
40 
44 
I/O 
Input/Output 
(open-drain, 
SCSI). I/O is a signal driven by a Target 


which 
controls 
the direction 
of data movement 
on the SCSI bus. 


TRUE indicates 
input to the Initiator. 
This signal 
is also used to 


distinguish 
between 
Selection 
and Reselection 
phases. 


IRQ 
33 
36 
0 
SCSI Interrupt 
Request 
(active High, SCSI). This signal alerts the 


microprocessor 
of an error condition 
or an event completion. 


/MSG 
37 
41 
I/O 
Message 
(open-drain, 
SCSI). This signal 
is driven 
by the Target 


during the Message 
phase. This signal is received 
by the Initiator. 


PCLK 
22 
20 
Clock (SCC). This is the master 
SCC clock 
used to synchronize 


internal signals. 
PCLK is not required 
to have any phase 
relation- 


ship with the master 
system 
clock. 


/RD 
66 
84 
Read (active 
Low, SCC and SCSI). When the SCC is selected, 
it 


enables 
the SCC's 
bus drivers. 
When the SCSI is selected, 
it is 


used in conjunction 
with /SCSICS 
and A2-AO to read an internal 


register. 
It also selects the Input Data Register 
in SCSI when used 


with /DACK. 


/REQ 
42 
46 
I/O 
Request 
(open-drain, 
active 
Low, SCSI). Driven by a Target 
and 


received 
by the Initiator, this signal indicates 
a request 
for a /REQ 


//ACK data-transfer 
handshake. 


/RESET 
32 
35 
SCSI Reset (active 
Low, SCSI). This signal clears 
all registers 
in 


the SCSI. It has no effect 
upon the SCSI /RST signal. 


/RST 
55 
62 
I/O 
SCSI bus Reset (open-drain, 
active 
Low, SCSI). This signal 


indicates 
a SCSI bus Reset condition. 
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58-pin 
100-pin 
II 


Signal 
PLCC 
VQFP 
Type 
Description 


IRTSA 
20 
18 
0 
Request 
To Send for Channel 
A (active 
Low, SCC). When the 


RTS bit in Write Register 
5 is set, the IRTS signal goes Low. When 


the RTS bit is reset in the Asynchronous 
mode and Auto Enable is 


on, the signal goes High after the transmitter 
is empty. 
In Synchro- 


nous mode or in Asynchronous 
mode with Auto Enable 
off, the I 


RTS pin strictly follows the state of the RTS bit. This pin can be used 
as a general-purpose 
output. 


IRTSB 
24 
22 
0 
Request 
To Send for Channel 
B (active 
Low, SCC). When the 


RTS bit in Write Register 
5 is set, the IRTS signal goes Low. When 


the RTS bit is reset in the Asynchronous 
mode and Auto Enable is 
on, the signal goes High after the transmitter 
is empty. 
In Synchro- 


nous mode or in Asynchronous 
mode with Auto Enable off, the I 


RTS pin strictly follows the state of the RTS bit. This pin can be used 
as a general-purpose 
output. 


IRTxCA 
15 
7 
ReceivelTransmit 
Clock for Channel 
A (active 
Low, SCC). This 


pin can be programmed 
in several 
modes 
of operation. 
It may 


supply the receive clock, the transmit 
clock, the clock for the baud 


rate generator, 
or the clock for the digital 
phase-locked 
loop. This 


pin can also be programmed 
for use with the ISYNCA 
pin as a 


crystal 
oscillator. 
The receive 
clock 
can be 1, 16, 32, or 64 times 


the data rate in Asynchronous 
modes. 


IRTxCB 
29 
30 
ReceivelTransmit 
Clock for Channel 
B (active 
Low, SCC). This 


pin can be programmed 
in several 
modes 
of operation. 
It may 


supply the receive clock, the transmit clock, the clock for the baud 
rate generator, 
or the clock for the digital 
phase-locked 
loop. The 


receive 
clock 
can 
be 
1, 16, 32, 
or 64 times 
the 
data 
rate 
in 


Asynchronous 
modes. 


RXOA 
16 
8 
Receive 
Data for Channel 
A (active High, SCC). This input signal 


receives 
serial data. 


RXOB 
28 
29 
Receive 
Data for Channel 
B (active High, SCC). This input signal 


receives 
serial data. 


ISCCCS 
64 
82 
SCC Chip Select (active 
Low, SCSI). This signal selects 
SCC for 


a read or write operation. 


ISCSICS 
60 
71 
SCSI Chip Select (active 
Low, SCSI). This signal, 
in conjunction 


with IRO or /WR, enables 
the internal 
register 
selected 
by A2-AO, 


to be read from or written to. 


ISEL 
57 
64 
I/O 
Select 
(open-drain, 
active 
Low, SCSI). This signal 
is used by an 


Initiator to select 
a Target, 
or by a Target 
to reselect 
an Initiator. 


ISYNCA 
14 
5 
I/O 
Synchronization 
for Channel 
A (active 
Low, SCC). This pin can 


act as input, output, 
or part of the crystal 
oscillator 
circuit. 


TxOA 
18 
16 
0 
Transmit 
Data for Channel 
A (active 
High, 
SCC). 
This output 


signal transmits 
serial data at standard 
TIL 
levels. 


TxOB 
26 
24 
0 
Transmit 
Data for Channel 
B (active 
High, 
SCC). This output 


signal transmits 
serial data at standard 
TIL 
levels. 
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68-pin 
PLCC 


1,12 


65 


100-pin 
VQFF' 


3,88 


83 


Type 


S 
Voo supply 
(SCC and SCSI). 


Write (active Low, SCC and SCSI). When the SCC is selected, 
this 


signal indicates 
a write operation. 
The coincidence 
of fRO and IWR 
is interpreted 
as a reset. When the SCSI is selected, 
it is used in 
conjunction 
with fSCSICS and A2-AO to write an internal 
register. 


It also selects 
the Output 
Data Register 
in SCSI, when used with 


fDACK. 


WaitlRequest 
for Channel 
A (open-drain 
when programmed 
for 


a Wait 
function, 
driven 
High 
or Low when 
programmed 
for a 


Request 
function, 
SCC). This dual-purpose 
output 
may be pro- 
grammed 
as a Request 
line for a DMA controller 
or as a Wait line 


to synchronize 
the CPU to the SCC data rate. The reset state is 


Wait. 


Wait/Request 
for Channel 
B (open-drain 
when programmed 
for 


a Wait 
function, 
driven 
High 
or Low 
when 
programmed 
for a 


Request 
function, 
SCC). This dual-purpose 
output 
may be pro- 


grammed 
as a Request 
line for a DMA controller 
or as a Wait line 


to synchronize 
the CPU to the SCC data rate. The reset state is 


Wait. 
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FUNCTIONAL 
DESCRIPTION 


The Z85C80 
consists 
of an industry 
standard 
Z85C30 


Serial Communication 
Controller 
(SCC) 
and an industry 


standard Z53C80 Small Computer 
System Interface (SCSI), 


sharing 
the data bus and read and write signals. 
With the 


exception 
of the following 
special 
configurations, 
the inter- 
nal SCC and SCSI can be used as standard 
devices. 


• 
lEI (Interrupt 
Enable 
In) is hardwired 
to VDD. Thus no 


external 
interrupt 
daisy-chain 
can be used. 


• 
lEa (Interrupt 
Enable Out) is not bonded 
out. Since no 


daisy-chain 
interrupt 
is used, this pin is left unbonded. 


• 
fTRXC and ICTS are connected 
together 
in each of the 


two channels 
to form ICTS/fTRXC. 
In this configuration, 
the pin in each channel 
is used as receive 
or transmit 


clock 
input. 


• 
Data lines of the SCSI are shared with the SCC's data 
bus (07 through 
DO on both devices). 
Care must be 


taken not to cause 
bus contention 
by inappropriately 


selecting 
the 
two 
internal 
devices 
using 
their 


respective 
ICS. 


• 
liaR 
of SCSI connected 
to IRD of SCC to generate 


Z85C80's 
IRD pin. 


• 
IIOW of SCSI is connected 
to /WR 0' SCC to generate 


Z85C80's 
/WR pin. 


• 
READY (Ready) 
is not bonded 
out. FlEADY is normally 


used to control the speed of Block Mode DMA transfers. 
It goes active 
to indicate 
the SCSI is ready to sendl 


receive 
data. 
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II 
The functional 
capabilities 
of the SCC are described 
from 


two 
different 
points 
of view: 
as a datacommunications 


device, 
it transmits 
and 
receives 
data 
in a wide 
variety 


of datacommunications 
protocols; 
as a microprocessor 


peripheral, 
the 
SCC 
offers 
valuable 
features 
such 
as 


vectored 
interrupts, 
polling, 
and 
simple 
handshake 


capability. 


Datacommunications 
Capabilities. 
The SCC 
provides 
two independent 
full-duplex 
channels 
programmable 
for 


use 
in any 
common 
Asynchronous 
or 
Synchronous 


datacommunication 
protocol. 
Figure 
4 and the following 


description 
briefly detail these protocols. 


Asynchronous 
Modes. Transmission 
and reception 
can 


be accomplished 
independently 
on each channel 
with five 


to eight bits per character, 
plus optional 
even or odd parity. 


The transmitters 
can supply 
one, one and one half, or two 


stop bits per character 
and can provide 
a break output at 


any time. The receiver 
break-detection 
logic interrupts 
the 


CPU both at the start and at the end of a received 
break. 


Reception 
is protected 
from spikes 
by a transient 
spike- 


rejection 
mechanism 
that checks 
the signal one-half 
a bit 


time after a Low level is detected 
on the receive data input 


(RxDA or RxDB in Figure 1). If the Low does not persist (as 
in the case of a transient), 
the character 
assembly 
process 


does not start. 


Start~ 
tr- 


Stop 


-M-a-rk-ing-Li-ne---- 
•••lI~===D=at=a==[f1J 
__ D_at_a_D 


SYNC 
[ 
Data 
~~ 


Data 
CRC1 
CRC2 


Monosync 


SYNC 
[ 
Data 
~~ 


Data 
CRC1 
CRC2 


Signall, 
Bisync 


[ 
Data 
~~ 


Data 
CRC1 
CRC2 


External Sync 


Address [ 
Information 
~~ 


Information 
CRC1 
CRC2 
Flag 
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Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 
occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 


in checking process avoids the interpretation of a framing 
error as a new start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 


The SCC does not require symmetric transmit and receive 
clock signals - a feature allowing the use of a wide variety 
of clock sources. The transmitter and receiver can handle 
data at a rate of 1, 16, 32, or 64 of the clock rate supplied 
to the receive and transmit clock inputs. 


In Asynchronous modes, the /SYNC pin may be pro- 
grammed as an input used for functions such as monitor- 
ing a ring indicator. 


Synchronous Modes. The SCC supports both byte- 
oriented and bit-oriented synchronous communication. 
Synchronous byte-oriented protocols can be handled in 
several modes, allowing character synchronization with a 
6-bit or 8-bit synchronous character (Monosync), any 
12-bit synchronization pattern (Bisync), or with an external 
synchronous signal. Leading sync characters can be 
removed without interrupting the CPU. 


Five- or 7-bit synchronous characters are detected with 
8- or 16-bit patterns in the SCC by overlapping the larger 
pattern across multiple incoming synchronous characters 
as shown in Figure 5. 


CRC checking for Synchronous byte-oriented modes is 
delayed by one character time so that the CPU may 
disable CRC checking on specific characters. This per- 
mits the implementation of protocols such as IBM Bisync. 


Both CRC-16 (X'6 + X'5 + X12 + 1)and CCID (X'6 + X'5 + X'2 
+ 1) error checking polynomials are supported. Either 
polynomial may be selected in all Synchronous modes. 
Users may preset the CRC generator and checker to all 1s 
or all as. The SCC also provides a feature that automati- 
cally transmits CRC data when no other data is available 
for transmission. This allows for high speed transmission 
under DMA control, with no need for CPU intervention at 
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the end of a message. 
When there 
is no data or CRC to 


send 
in Synchronous 
modes, 
the transmitter 
inserts 
6-, 
8-, or 16-bit 
synchronous 
characters, 
regardless 
of the 


programmed 
character 
length. 


The SCC 
supports 
Synchronous 
bit-oriented 
protocols, 
such as SOLC and HOLC, 
by performing 
automatic 
flag 


sending, 
zero insertion, 
and CRC generation. 
A special 


command 
can be used to abort a frame 
in transmission. 


At the end of a message, 
the SCC automatically 
transmits 


the CRC and trailing 
flag when the transmitter 
underruns. 
6 


The transmitter 
may also be programmed 
to send an idle 


line consisting 
of continuous 
flag characters 
or a steady 


marking 
condition. 


7 Bits 
r 
I 
i 
---0 
SYNC 
I 
SYNC 0 
SYNC 
I 
Data 
Data 
Data 
Data I 


I 


L..- 


~ 
I 
16 


If a transmit 
underrun 
occurs 
in the middle 
of a message, 
an external/status 
interrupt 
warns 
the CPU of this status 


change 
so that an abort may be issued. The SCC may also 


be 
programmed 
to send 
an abort 
itself 
in case 
of an 


underrun, 
relieving 
the CPU of this task. One to eight bits 


per character 
can be sent, allowing 
reception 
of a mes- 


sage with no prior information 
about the character 
struc- 


ture in the information 
field of a frame. 


The receiver 
automatically 
acquires 
synchronization 
on 


the leading 
flag of a frame in SOLC or HOLC and provides 


a synchronization 
signal on the/SYNC 
pin (an interrupt can 


also be programmed). 
The receiver 
can be programmed 
to search 
for frames 
addressed 
by a single 
byte (or four 
bits within a byte) of a user-selected 
address 
or to a global 


broadcast 
address. 
In this mode, 
frames 
not matching 


either the user-selected 
or broadcast 
address 
are ignored. 


The number 
of address 
bytes 
can 
be extended 
under 


software control. 
For receiving 
data, an interrupt on the first 
received 
character, 
or an interrupt 
on every character, 
or 


on special 
condition 
only (end-of-frame) 
can be selected. 


The receiver 
automatically 
deletes 
aliOs 
inserted 
by the 
transmitter 
during 
character 
assembly. 
CRC is also cal- 


culated 
and 
is automatically 
checked 
to validate 
frame 
transmission. 
At the end of transmission, 
the status of a 
received 
frame is available 
in the status registers. 
In SOLC 
mode, 
the SCC must 
be programmed 
to use the SOLC 
CRC polynomial, 
but the generator 
and checker 
may be 


preset 
to all 
1s or all Os. The 
CRC 
is inverted 
before 


transmission 
and the receiver 
checks 
against 
the bit pat- 


tern 0001110100001111. 


NRZ, NRZI or FM coding 
may be used in any 1x mode. The 


parity options 
available 
in Asynchronous 
modes 
are avail- 


able in Synchronous 
modes. 


The SCC can be conveniently 
used under 
OMA control 
to 


provide 
high speed 
reception 
or transmission. 
In recep- 


tion, for example, 
the SCC can interrupt 
the CPU when the 


first character 
of a message 
is received. 
The CPU then 


enables 
the OMA to transfer the message 
to memory. 
The 


SCC then issues 
an end-of-frame 
interrupt 
and the CPU 


can check 
the status of the received 
message. 
Thus, the 


CPU is freed for other service 
while the message 
is being 


received. 
The CPU may also enable the OMA first and have 


the SCC interrupt 
only on end-of-frame. 
This procedure 


allows all data to be transferred 
through 
the OMA. 


SOLe 
Loop Mode. The SCC supports 
SOLC Loop mode 


in addition 
to normal 
SOLC. 
In an SOLC Loop, there 
is a 


primary 
controller 
station that manages 
the message 
traf- 
fic flow on the loop and any number 
of secondary 
stations. 


In SOLC Loop mode, the SCC performs 
the functions 
of a 


secondary 
station while an SCC operating 
in regular SOLC 


mode can act as a controller 
(Figure 
6). 
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A secondary 
station in an SDLC Loop is always listening to 


the messages 
being sent around the loop, and in fact must 
pass these messages 
to the rest of the loop by re-transmit- 
ting them with a one-bit-time 
delay. The secondary 
statl.on 


can place 
its own message 
on the loop only at specific 
times. The controller 
signals 
that secondary 
stations 
may 


transmit messages 
by sending 
a special 
character, 
called 


an EOP (End of Poll), around the loop. The EOP character 
is the bit pattern 
11111110. 
Because 
of zero 
insertion 


during 
messages, 
this 
bit pattern 
is unique 
and 
easily 


recognized. 


When a secondary 
station has a message 
to transmit 
and 


recognizes 
an EOP on the line, it changes 
the last binary 
1 of the EOP to a 0 before transmission. 
This has the effect 
of turning 
the EOP into a flag sequence. 
The secondary 


station now places its message 
on the loop and terminates 


the message 
with an EOP. Any secondary 
stations further 
down the loop with messages 
to transmit can then append 


their 
messages 
to the 
message 
of the first 
secondary 


station 
by the 
same 
process. 
Any 
secondary 
stations 
without 
messages 
to send 
merely 
echo 
the 
incoming 


messages 
and are prohibited 
from placing 
messages 
on 


the loop (except 
upon recognizing 
an EOP). 


SDLC Loop mode 
is a programmable 
option 
in the SCC. 


NRZ, NRZI, and FM coding 
may all be used in SDLC Loop 


mode. 


Baud Rate Generator. 
Each channel 
in the SCC contains 


a programmable 
baud 
rate generator. 
Each 
generator 


consists 
of two 8-bit time constant 
registers 
that form a 16- 


bit time constant, 
a 16-bit down counter, 
and a flip-flop 
on 
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the output producing 
a square wave. On start-up, 
the flip- 


flop on the output is set in a High state, the value in the time 
constant 
register 
is loaded 
into 
the 
counter, 
and 
the 


counter 
starts counting 
down. The output of the baud rate 


generator 
toggles 
upon reaching 
0, the value 
in the time 


constant 
register 
is loaded 
into 
the 
counter, 
and 
the 


process 
is repeated. 
The time constant 
may be changed 


at any time, but the new value does not take effect until the 
next load of the counter. 


The output 
of the baud 
rate generator 
may be used 
as 


either the transmit 
clock, 
the receive 
clock, 
or both. It can 


also drive the Digital 
Phase-Locked 
Loop (see next sec- 
tion). 


The following 
formula relates the time constant 
to the baud 


rate where PCLK or /RTxC is the baud rate generator 
input 


frequency 
in Hz. The clock 
mode 
is 1, 16, 32, or 64 as 


selected 
in Write Register 
4, bits 06 and 07. Synchronous 


operation 
modes should select 1 and Asynchronous 
should 


select 
16, 32, or 64. 


Time Constant 
= PCLK or RTxC Frequency 
-2 


2 (Baud 
Rate) (Clock 
Mode) 


Digital Phase-Locked 
Loop. The SCC contains 
a Digital 


Phase-Locked 
Loop (DPLL) to recover 
clock 
information 


from a data stream with NRZI or FM encoding. 
The DPLL 
is driven by a clock that is nominally 
32 (NRZI) or 16 (FM) 


times the data rate. The DPLL uses this clock, 
along with 


the data 
stream, 
to construct 
a clock 
for the data. 
This 
clock 
may then be used 
as the SCC receive 
clock, 
the 


transmit 
clock, 
or both. 


For NRZI encoding, 
the DPLL 
counts 
the 32x clock 
to 


create nominal 
bit times. As the 32x clock 
is counted, 
the 


DPLL is searching 
the incoming 
data stream 
for edges 


(either 1 to 0 or 0 to 1). Whenever 
an edge is detected, 
the 


DPLL makes a count adjustment 
(during the next counting 


cycle), 
producing 
a terminal 
count closer to the center 
of 


the bit cell. 


For FM encoding, 
the DPLL still counts 
from 0 to 31, but 


with a cycle corresponding 
to two bittimes. 
When the DPLL 
is locked, the clock edges 
in the data stream should occur 


between 
counts 
15 and 16 and between 
counts 31 and O. 


The DPLL looks for edges 
only during 
a time centered 
on 


the 15 or 16 counting 
transition. 


The 32x clock for the DPLL can be programmed 
to come 


from either the /RTxC input or the output 
of the baud rate 


generator. 
The DPLL output 
may be programmed 
to be 


echoed 
out of the SCC through 
the /TRxC pin (if this pin is 


not being 
used as an input). 
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Data Encoding. 
The SCC may be programmed 
to encode 


and decode 
the serial data in four different ways (Figure 7). 
In NRZ encoding, 
a 1 is represented 
by a High level and a 


o is represented 
by a Low level. In NRZI encoding, 
a 1 is 


represented 
by no change 
in level and a 0 is represented 


by a change 
in level. 
In FM1 (more 
properly, 
bi-phase 


mark), a transition 
occurs 
at the beginning 
of every bit cell. 


A 1 is represented 
by an additional 
transition 
at the center 
of the bit cell and 
a 0 is represented 
by no additional 
transition 
at the center 
of the bit cell. 
In FMO (bi-phase 


space), 
a transition 
occurs 
at the beginning 
of every 
bit 


cell. A 0 is represented 
by an additional 
transition 
at the 


center 
of the 
bit 
cell, 
and 
a 
1 is represented 
by 
no 


additional 
transition 
at the center of the bit cell. In addition 


to these four methods, 
the SCC can be used to decode 


Manchester 
(bi-phase 
level) data by using the DPLL in the 


FM mode 
and 
programming 
the receiver 
for NRZ data. 


Manchester 
encoding 
always produces 
a transition 
at the 
center of the bit cell. If the transition 
is 0 to 1, the bit is a O. 


If the transition 
is 1 to 0, the bit is a 1. 


II 


Data 
0 
0 
0 


NRZ 
\ 
/ 
\ 


NRZI 
\ 
/ 
\ 


FM1 
'-/' 


FMO 


Auto Echo and Local Loopback. 
The SCC is capable 
of 


automatically 
echoing 
everything 
it receives. 
This feature 


is useful 
mainly 
in Asynchronous 
modes, 
but works 
in 


Synchronous 
and 
SDLC 
modes 
as well. 
In Auto 
Echo 


mode, TxD is RxD. Auto Echo mode can be used with NRZI 
or FM encoding 
with no additional 
delay, because 
the data 


stream 
is not decoded 
before 
re-transmission. 
In Auto 
Echo 
mode, 
the ICTS 
input 
is ignoreD 
as a transmitter 


enable 
(although 
transitions 
on this input can still cause 


interrupts 
if programmed 
to do 
so). 
In this 
mode, 
the 


transmitter 
is actually 
bypassed 
and the programmer 
is 


responsible 
for 
disabling 
transmitter 
interrupts 
and 


NlIIREO on transmit. 


The SCC is also capable 
of local loopback. 
In this mode 
TxD is RxD, just as in Auto Echo mode. However, 
in Local 


Loopback 
mode, 
the internal 
transmit 
data is tied to the 
internal 
receive 
data and 
RxD is ignored 
(except 
to be 


echoed 
out through 
TxD). The ICTS and IDCD inputs 
are 


also ignored 
as transmit 
and receive 
enables. 
However, 


transitions 
on these inputs can still cause interrupts. 
Local 
Loopback 
works in Asynchronous, 
Synchronous 
and SDLC 


modes 
with NRZ, NRZI, or FM coding 
of the data stream. 


I/O Interface 
Capabilities. 
The SCC offers the choice 
of 


Polling, 
Interrupt 
(vectored 
or nonvectored), 
and 
Block 


Transfer 
modes to transfer 
data, status, and control 
infor- 
mation to and from the CPU. The Block Transfer 
mode can 


be implemented 
under CPU or DMA control. 


Polling. All interrupts 
are disabled. 
Three status registers 


in the SCC are automatically 
updated 
whenever 
any func- 
tion 
is performed. 
For example, 
end-of-frame 
in SDLC 


mode sets a bit in one of these status registers. 
The idea 


behind 
polling 
is for the CPU to periodically 
read a status 


register 
until the register 
contents 
indicate 
the need 
for 


data to be transferred. 
Only one register 
needs to be read; 


depending 
on its contents, 
the CPU either 
writes 
data, 
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reads data, or continues. 
Two bits in the register 
indicate 


the need for data transfer. 
An alternative 
is a poll of the 


Interrupt 
Pending 
register 
to determine 
the source 
of an 


interrupt. 
The 
status 
for 
both 
channels 
resides 
in one 


register. 


When 
an SCC 
responds 
to an 
Interrupt 
Acknowledge 


signal (II NTACK) from the CPU, an interrupt vector may be 
placed 
on the data bus. This vector 
is written 
in WR2 and 


may be read in RR2A or RR2B - Read Register 
2, Channel 
A, or Channel 
B (Figures 
10 and 1 ). 


To speed 
interrupt 
response 
time, 
the SCC can modify 


three bits in this vector 
to indicate 
status. 
If the vector 
is 
read in Channel 
A, status is never included; 
if it is read in 


Channel 
B, status is always 
included. 


Each of the six sources 
of interrupts 
in the SCC (Transmit, 
Receive, 
and External/Status 
interrupts 
in both channels) 


has three bits associated 
with the interrupt 
source: 
Inter- 


rupt 
Pending 
(IP), 
Interrupt 
Under 
Service 
(IUS), 
and 


Interrupt 
Enable (IE). Operation 
of the IE bit is straightfor- 


ward. If the IE bit is set for a given interrupt source, then that 
source 
can request 
interrupts. 
The exception 
is when the 


MIE (Master 
Interrupt 
Enable) 
bit in WR9 is reset and no 


interrupts 
may be requested. 
The IE bits are write only. 


In the SCC, the IP bit signals a need for interrupt 
servicing. 


When an IP bit is 1, the /INT output 
is pulled Low, request- 


ing an interrupt. 
In the SCC, 
if the 
IE bit is not set by 


enabling 
interrupts, 
then the IP for that source can never be 


set. The IP bits are readable 
in RR3A. 


The 
IUS bits 
signal 
that 
an 
interrupt 
request 
is being 


serviced. 
There 
are three 
types 
of interrupts: 
Transmit, 
Receive, 
and 
External/Status. 
Each 
interrupt 
type 
is en- 


abled under program 
control with Channel A having higher 


priority than Channel 
B, and with Receiver, 
Transmit, 
and 


External/Status 
interrupts 
prioritized 
in that order 
within 


each channel. 
When the Transmit 
intlmupt 
is enabled, 
the 


CPU 
is interrupted 
when 
the 
transmit 
buffer 
becomes 


empty. 
(This implies 
that the transmitter 
must have had a 


data character 
written into it so that it can become 
empty.) 


When enabled, 
the receiver 
can interrupt 
the CPU in one 


of three ways: 


1. 
Interrupt on First Receive Character 
or Special Receive 


Condition. 
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2. 
Interrupt on All Receive Characters 
or Special 
Receive 


Condition. 


Interrupt 
on 
First 
Character 
or Special 
Condition 
and 


Interrupt 
on Special 
Condition 
Only are typically 
used with 


the Block Transfer 
mode. 
A Special 
Receive 
Condition 
is 


one of the following: 
receiver 
overrun, 
framing 
error 
in 


Asynchronous 
mode, 
end-of-frame 
in SDLC 
mode 
and, 


optionally, 
a parity 
error. The Special 
Receive 
Condition 


interrupt 
is different 
from 
an ordinary 
receive 
character 


available 
interrupt 
only in the status 
placed 
in the vector 


during 
the Interrupt 
Acknowledge 
cycle. 
In Interrupt 
on 


First Receive 
Character, 
an interrupt 
can occur 
from Spe- 
cial 
Receive 
Conditions 
any time 
after 
the first 
receive 


character 
interrupt. 


The 
main 
function 
of the 
External/Status 
interrupt 
is to 


monitor the signal transactions 
of the /CTC/lTRXC, 
/DCD, 


and /SYNC pins; however, 
an External/Status 
interrupt 
is 


also caused 
by a Transmit 
Underrun 
condition, 
or a zero 


count in the baud rate generator, 
or by the detection, 
or a 


zero count in the baud rate generator, 
or by the detection 
of a Break (Asynchronous 
mode), 
Abort 
(SDLC mode) 
or 


EOP (SDLC Loop mode) sequence 
in the data stream. The 
interrupt 
caused 
by the Abort or EOP has a special 
feature 
allowing 
the SCC to interrupt 
when the Abort condition 
in 


external 
logic 
in SDLC mode. 
In SDLC 
Loop 
mode, 
this 


feature allows secondary 
stations to recognize 
the wishes 
of the primary 
station to regain control 
of the loop during a 


poll sequence. 


CPUlDMA 
Block 
Transfer. 
The SCC 
provides 
a Block 


Transfer 
mode to accommodate 
CPU block transfer 
func- 


tions and DMA controllers. 
The Block Transfer 
mode uses 


the /W//REO 
output 
in conjunction 
with the Wait/Request 


bits in WR1. The /W//REO 
output 
can 
be defined 
under 
software 
control 
as a /W line in the CPU Block 
Transfer 


mode or as a /REO line in the DMA Block Transfer 
mode. 


To a DMA controller, 
the SCC /REO output 
indicates 
that 
the SCC is ready to transfer data to or from memory. 
To the 


CPU, the /W line indicates 
that the SCC is not ready 
to 


transfer 
data, thereby 
requesting 
that the CPU extend the 


I/O cycle. The /PTR//REO 
line allows full-duplex 
operation 


under 
DMA control. 
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The see internal structure includes two full-duplex chan- 
nels, two baud rate generators, internal control and inter- 
rupt logic, and a bus interface to a nonmultiplexed bus. 
Associated with each channel are a number of read and 
write registers for mode control and status information, as 
well as logic necessary to interface to modems or other 
external devices (Figure 8). 


Data~ 
CPU F 


8 
BUS I/O 
Control 
5 
_ 
1 


Interrupt 


Control 
Lines 


The logic for both channels provides formats, synchroni- 
zation, and validation for data transferred to and from the 
channel interface. The modem control inputs are moni- 
tored by the control logic under program control. All of the 
modem control signals are general purpose in nature and 
can 
optionally 
be used 
for functions 
other 
than 


modem control. 


Baud Rate 
Generator 
A 


Channel 
A 
Registers 


Channel 
B 
Registers 


Baud Rate 
Generator 
B 


} 
Serial 
Data 


} 
Channel 
Clocks 


/SYNC 
/W//REO 


} 


Modem, 
DMA, 
or Other 
Controls 


} 


Modem, 
DMA, 


or Other 
Controls 


} 
Serial 
Data 


} 
Channel 
Clocks 


/SYNC 
/W//REO 


~ 
» .~ 
:u 
00 
0 
~ 
::I: 
=i 


~ 
m0-I 
C:u 
To Other 
m 
Channel 
~0a 
~5· 
C 


TxD 
CD 
BR 
S 
Generator 
Input 


SR Generator 
Output 


DPLL Output 
TRxC 
RTxC 


Receive 
Clock 


Transmit 
Clock 


DPLLClock 


SR Generator 
Clock 
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The register 
set for each 
channel 
includes 
ten control 


(write) registers, 
two sync-character 
(write) registers, 
and 


four status 
(read) 
registers. 
In addition, 
each 
baud 
rate 


generator 
has two (read/write) 
registers 
for holding 
the 


time constant 
that determines 
the baud rate. Finally, asso- 


ciated 
with the interrupt 
logic 
is a write 
register 
for the 


interrupt 
vector accessible 
through 
either channel, 
a write 


only Master 
Interrupt 
Control 
register 
and three read reg- 


isters: one containing 
the vector 
with status 
information 


(Channel 
B only), one containing 
the vector without status 


(Channel Aonly), 
and one containing 
the Interrupt Pending 
bits (Channel 
A only). 


• 
RRO-RR3, RR10, RR12, RR13, RR15 - Read Registers 
o through 
3,10,12,13,15. 


Table 
1 lists the functions 
assigned 
to each read or write 


register. 
The SCC contains 
only one WI~2 and WR9, but 


they can be accessed 
by either channel. 
All other registers 


are paired 
(one for each channel). 


Data Path. The transmit 
and receive 
data path illustrated 


in Figure 9 is identical 
for both channels. 
The receiver 
has 


three 
8-bit 
buffer 
registers 
in a FIFO 
arrangement, 
in 


addition 
to the 8-bit 
receive 
shift register. 
This scheme 


creates 
additional 
time for the CPU to service 
an interrupt 


at the beginning 
of a block of high speed 
data. Incoming 


data is routed through 
one of several 
paths (data or CRC) 


depending 
on the selected 
mode (the character 
length 
in 


Asynchronous 
modes 
also determines 
the data path). 


The transmitter 
has an 8-bit Transmit 
Data buffer register 


loaded 
from the internal 
data bus and a 20-bit 
Transmit 


Shift register 
that can be loaded 
either from the synchro- 
nous character 
registers 
or from the Transmit 
Data regis- 


ter. Depending 
on the operational 
mode, outputting 
data is 


routed through 
one of four main paths before it is transmit- 


ted from the Transmit 
Data output 
(TxD). 


II 


Z85CSO 
SCSCI~ SERIAL 
COMMUNICATIONS 


RRO 
RR1 
RR2 


RR3 
RR8 
RR10 


RR12 
RR13 
RR15 


Transmit/Receive 
buffer status and External status. 
Special 
Receive 
Condition 
status 
Modifie 
interrupt 
vector 
(Channel 
B only). Unmodified 
interrupt 
vector 
(Channel 
A only). 


Interrupt 
Pending 
bits (Channel 
A only). 
Receive 
buffer 
Miscellaneous 
status 


Lower byte of baud rate generator 
time constant. 


Upper 
byte of baud rate generator 
time constant. 


External/Status 
interrupt 
information. 


WRO 
WR1 
WR2 


WR3 
WR4 
WR5 


WR6 
WR7 
WR8 


WR9 
WR10 
WR11 


WR12 
WR13 
WR14 
WR15 


CRC initialize, 
initialization 
commands 
for the various 
modes, 
Register 
Pointers. 


Transmit/Receive 
interrupt 
and data transfer 
mode definition. 
Interrupt 
vector 
(accessed 
through 
either channel). 


Receive 
parameters 
and control. 


Transmit/Receive 
miscellaneous 
parameters 
and modes. 
Transmit 
oarameters 
and controls. 


Sync characters 
or SOLC address 
field. 
Sync character 
of SOLC flag. 
Transmit 
IJuffer. 


Master 
interrupt 
control 
and reset (accessed 
through 
either channel). 
Miscellaneous 
transmitter/receiver 
control 
bits. 
Clock mode control. 


Lower byte of baud rate generator 
time constant. 


Upper 
byte of baud rate generator 
time constant. 


Miscellaneous 
control 
bits. 
External/Status 
interrupt 
control. 


The SCC contains 
write registers 
in each channel 
that are 
programmed 
by the system 
separately 
to configure 
the 
functional 
characteristics 
of the channels. 


three bits that point to the selected 
register. 
The second 
write is the actual 
control 
word 
for the selected 
register, 


and 
if the second 
operation 
is read, 
the selected 
read 
register 
is accessed. 
In the 
SCC, 
register 
addressing 
is direct 
for the 
data 
registers 
only, which 
are selected 
by a High on the O//C 
pin. In all other cases (With the exception 
of WRO and RRO), 
programming 
the write registers 
requires 
two write opera- 
tions and reading 
the read registers 
requires 
both a write 
and a read operation. 
The first write is to WRO and contains 


All of the registers 
in the SCC, including 
the data registers, 
may 
be accessed 
in this fashion. 
The 
pointer 
bits 
are 
automatically 
cleared 
after the read or write operation 
so 
that WRO (or RRO) is addressed 
again. 
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The system 
program 
first issues a series of commands 
to 


initialize the basic mode of operation. 
This is followed 
by 


other commands 
to qualify 
conditions 
within the selected 


mode. 
For example, 
the Asynchronous 
mode, 
character 


length, clock 
rate, number 
of stop bits, even or odd parity 


might 
be set first. Then the interrupt 
mode would 
be set, 
and finally, 
receiver 
or transmitter 
enable. 


Read Registers. 
The SCC contains 
eight 
read registers 


(actually 
nine, counting 
the receive 
buffer 
(RR8) in each 


channel). 
Four 
of these 
may 
be 
read 
to obtain 
status 
information 
(RRO, RR1, RR10, and RR15). Two registers 


Read Register 0 


~ 


~ 


Read Register 
1 


~ 


~ 


Rx Character 
Available 


Zero Count 


Tx 8uff"r 
Empty 


DCD 


SynclHunt 


CTS 


All Sent 


Residue Code 2 


Residue Code 1 


Residue Code 0 


Parity Error 


Rx Ovmrun 
Error 


CRC/Framlng 
Error 


End of Frame (SDLC) 


(RR12 
and 
RR13) 
may 
be read 
to learn 
the 
baud 
rate 


generator 
time constant. 
RR2 contains 
either the unmodi- II 
fied interrupt 
vector (Channel 
A) or the vector 
modified 
by 
• 
status information 
(Channel 
B). RR3 contains 
the Interrupt 


Pending 
(IP) bits (Channel 
A). Figure 10 shows the formats 


for each read register. 


The status bits of RRO and RR1 are carefully 
grouped 
to 


simplify 
status monitoring; 
e.g., when the interrupt 
vector 


indicates 
a Special 
Receive 
Condition 
interrupt, 
all the 


appropriate 
error bits can be read from a single 
register 


(RR1). 


Read Register 2 


~ 


~~ 


Read Register 3 


~ 


~ 


Channel 
8 ExVStatus IP } 


Channel 
8 Tx IP 


Channel 
8 Rx IP 
* 


Channel A ExVStatus 
IP 


Channel A Tx IP 


Channel A Rx IP 


o 
o 
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Read Register 
1a 


~ 
~r"~ 


Read Register 
12 


~ 


~ 


Loop Sending 


a 


Two Clocks 
Missing 


One Clock Missing 


Read Register 13 


~ 


~ 


Tca 


TC9 


TC1a 


TC11 


TC12 


TC13 


TC14 


TC15 


Read Register 
15 


~ 


I ~ 
:~~"'" 


~DCDIE 


SynclHunt 
IE 


CTSIE 


Tx UnderrunlEOM 
IE 


Break/Abort 
IE 


Write Registers. 
The see contains 
13 write registers 
(14 


counting 
WR8. the transmit 
buffer) in each channel. 
These 


write 
registers 
are programmed 
separately 
to configure 


the functional 
"personality" 
of the channels. 
In addition. 


there are two registers 
(WR2 and WR9) shared 
by the two 


channels 
that may be accessed 
through 
either of them. 


WR2 contains 
the interrupt 
vector for both channels, 
while 


WR9 contains 
the interrupt 
control 
bits. Figure 
11 shows 


the format 
of each write register. 
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Write Register 0 (non-multiplexed 
bus mode) 


~ 
I I I 
o 
0 
0 
Register 0 


o 
0 
1 
Register 1 
o 
1 
0 
Register 2 


o 
1 
1 
Register 3 
1 
0 
0 
Register 4 
1 
0 
1 
Register 5 
1 
1 
0 
Register 6 
1 
1 
1 
Register 7 


o 
0 
0 
Register 8 
} 
o 
0 
1 
Register 9 
o 
1 
0 
Register 10 
• 
o 
1 
1 
Register 11 
1 
0 
0 
Register 12 
1 
0 
1 
Register 13 
1 
1 
0 
Register 14 
1 
1 
1 
Register 15 


o 
Null Code 
1 
Point High 


o 
Reset ExtIStatus Interrupts 
1 
Send Abort (SOLC) 


o 
Enable Int on Next Rx Character 
1 
Reset Tx Int Pending 
o 
Error Reset 


1 
Reset Highest IUS 


o 
0 
NuliCode 
o 
1 
Reset Ax CRC Checker 


1 
0 
Reset Tx CRC Generator 


1 
1 
Reset Tx UnderrunlEOM 
Latch 


Write 
Register 
1 


~ 
Ud= 


Ext Int Enable 


Tx Int En'.ble 


Parity is Special 
Condition 


o 
0 
Ax Int Oisable 
o 
1 
Rx Int On First Character or Special Cond~ion 


1 
Oint 
On All Rx Characters or Special Condition 


1 
1 
Rx Int On Special Condition Only 


WAITJDMA Request On 
Receival/Transmit 


IWAITJDMA Request Function 


WAITJDMA Request Enable 


Write Register 2 


~ 


~~ 


Write Register 3 


~ 


~ 


o 
0 
Ax 5 BitS/Character 
o 
1 
Ax 7 Bits/Character 
1 
0 
Ax 6 Bits/Character 
1 
1 
Rx 8 Bits/Character 


Write Register 4 


~ 


~ 


II 


Rx Enable 


Sync Character Load Inhibit 


Address Search Mode (SOLC) 


Ax CRC Enable 


Enter Hunt Mode 


Auto Enables 


Parity Enable 


Par~ 
EVEN/fOOO 


o 
0 
Sync Modes Enable 
o 
1 
1 Stop BiVCharacter 
1 
0 
1 lf2 Stop Bits/Character 
1 
1 
2 Stop Bits/Character 


o 
0 
8-Bit Sync Character 
o 
1 
16-Bit Sync Character 
1 
0 
SOLC Mode (01111110 Flag) 


1 
1 
External Sync Mode 


o 
0 
Xl Clock Mode 
o 
1 
X16 Clock Mode 
1 
0 
X32 Clock Mode 
1 
1 
X64 Clock Mode 
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Write Register 
5 


~ 


~ 


Tx CRC Enable 


RTS 


/SOLC/CRC-16 


Tx Enable 


Send Break 


o 
0 
Tx 5 Bils(Or Less)/Character 
o 
1 
Tx 7 Bits/Character 
1 
0 
Tx 6 Bits/Character 
1 
1 
Tx B Bits/Character 


Write Register 6 


~If~)l~~ 


Sync7 
Sync6 
Sync5 
Sync4 
Sync3 
Sync2 
Sync1 
SyncO 
Sync1 
SyncO 
Sync5 
Sync4 
Sync3 
Sync2 
Sync1 
SyncO 
Sync? 
Sync6 
Sync5 
Sync4 
Sync3 
Sync2 
Sync1 
SyncO 
Sync3 
Sync2 
Sync1 
SyncO 
1 
1 
1 
1 
AOR7 
AOR6 
AOR5 
AOR4 
AOR3 
AOR2 
AOR1 
AORO 
AOR7 
AOR6 
AOR5 
AOR4 
x 
x 
x 
x 


Monosync, 
8 Bits 
Monosync, 
6 Bils 
Bisync, 
16 Bits 
Bisync, 
12 Bits 
SOLC 
SOLC (Address 
Range) 


Write Register 7 


~Ir~)l~~ 


Sync7 
SynCS 
Sync15 
Sync11 
o 


SynCS 
Sync4 
Sync14 
Sync10 
1 


SynCS 
Sync3 
Sync13 
Sync9 
1 


Sync4 
Sync2 
Sync12 
SynCS 
1 


Sync3 
Sync1 
Sync11 
Sync7 
1 


Sync2 
SynoO 
Sync10 
SynCS 
1 


Sync1 
x 
Sync9 
SynCS 
1 


SynoO 
x 
SynCS 
Sync4 
o 


Monosync, 
B B~s 
Monosync, 
6 Bits 
Bisync, 16 Bits 
Bisync, 12 Bits 
SOLC 
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Write Register 9 
Write Register 
12 


~ 
~ 
III 


~ 


VIS 


~ 


TCO 


NV 
TC1 


DLC 
TC2 


MIE 
TC3 
Lower Byte of 


Status HilihllStatus 
Low 
TC4 
Time Constant 


Software INTACK Enable 
TC5 


TC6 


0 
0 
No Reset 
0 
1 
Channel Reset B 
TC7 


1 
0 
Channel Reset A 


1 
1 
Force Hardware 
Reset 


Wr~e Register 10 
Write Register 13 


~ 
~ 


~ 


6 BiV/8 Bit Sync 


~ 


TC8 


Loop 
Mode 
TC9 


AborV/FI"g 
On Underrun 
TC10 


MarkllFlag 
Idle 
TC11 
Upper Byte of 
Go Active On Poll 
TC12 
Time Constant 


TC13 


0 
0 
NRZ 


0 
1 
NRZI 
TC14 


1 
0 
FM1 (Transition = 1) 
TC15 
1 
1 
FMO (Transition = 0) 


CRC Preset 1110 


Write Register 
11 


~ 
I I 
o 
0 
fTRxC Out = Xtal Output 


o 
1 
fTRxC Out = Tmnsmit 
Clock 


1 
0 
fTRxC Out = BR Generator 
Output 
1 
1 
fTRxC Out = DPLL Output 


fTRxCO/1 


Write Register 14 


~ 


~ 


BR Generator 
Enable 


SR Generator 
Source 


IDTRlRequest 
Function 


Auto Echo 


Local Loopback 


o 
0 
Transmit 
Clock = IRTxC Pin 


o 
1 
Transmit 
Clock = fTRxC Pin 


1 
0 
Transmit 
Clock = SR Generator 
Output 


1 
1 
Transmit 
Ciock = DPLL Output 


0 
0 
0 
Null Command 
0 
0 
1 
Enter Search Mode 
0 
1 
0 
Reset Missing Clock 
0 
1 
1 
Disable DPLL 
1 
0 
0 
Set Source = SR Generator 
1 
0 
1 
Set Source = IRTxC 
1 
1 
0 
Set FM Mode 
1 
1 
1 
Set NRZI Mode 


o 
0 
Receive Clock = IRTxC Pin 


o 
1 
Receive Clock = fTRxC Pin 


1 
0 
Receive Clock = SR Generator 
Output 


1 
1 
Receive Clock = DPLL Output 
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Write Register 
15 


~ 


~ 


~ 
~erocountlE 


~ 
SOLC FIFO Enable 


OCOIE 


SyncIHunt 
IE 


CTSIE 


Tx UnderrunlEOM 
IE 


Break/Abort 
IE 


The SCC generates 
internal control 
signals 
from NJR and 


IRD that are related 
to PCLK. Since PCLK has no phase 
relationship 
with NJR and 
IRD, the circuitry 
generating 


these internal 
control 
signals 
must provide 
time for meta- 


stable conditions 
to disappear. 
This gives rise to a recov- 


ery time related 
to PCLK. The recovery 
time applies 
only 


between 
bus transactions 
involvinfl 
the SCC. The recovery 


time required 
for proper 
operation 
is specified 
from the 


falling edge of NJR or IRD in the first transaction 
involving 


the SCC to the falling 
edge 
of NJI~ or IRD in the second 


transaction 
involving 
the SCC. This time must be at least 4 


PCLK 
regardless 
of which 
register 
or channel 
is being 


accessed. 


Read Cycle Timing. Figure 
12 illustrates 
Read 
cycle 


timing. 
Addresses 
on NIB 
and 
DIIC 
and the status 
on 


IINTACK 
must 
remain 
stable 
throughout 
the 
cycle. 
If 


ISCCCS falls after IRD falls or if it rises before IRD rises, the 
effective 
IRD is shortened. 
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_____>C 
A_d_d_re_s_s_V_a_lid 
"X... _ II 


IINTACK J 
\_- 


ISCCCS 
~ 
/ 


IRD 
\ 
/ 


<... 
x 
Data Valid 
)~-------- 


Write Cycle Timing. Figure 
13 illustrates 
Write 
cycle 
timing. 
Addresses 
on NIB 
and 
D//C and 
the status 
on 


IINTACK 
must 
remain 
stable 
throughout 
the 
cycle. 
If 


ISCCCS falls after /WR falls or if it rises before /WR rises, the 
effective 
/WR is shortened. 
Data must be valid before the 


falling 
edge of /WR. 


NIB, D//C 
)( 
Address Valid 
X 


IINTACK =-.7 
\ 


ISCCCS 
=-\ 
/ 


IWR 
\ 
/ 


D7·DO 
( 
Data Valid 
) 


Figure 13. Write Cycle Timing 
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IINTACK 
\ 
--If 
/ 


--ff 
\ 
/ 
IRO 


07-00 
--ff 
( 
X 
Vector ) 


Interrupt 
Acknowledge 
Cycle 
Timing. 
Figure 
14 illus- 


trates Interrupt 
Acknowledge 
cycle timing. 


The following 
text explains 
the functional 
operations 
of the 
FIFO. 


FIFO Enhancements. 
When used with a OMA controller, 


the 
Z85C30 
FIFO 
enhancement 
maximizes 
the 
SCC's 


ability 
to receive 
high 
speed 
back-to-back 
SOLC 
mes- 


sages while minimizing 
frame overruns 
due to CPU laten- 


cies in responding 
to interrupts. 


Additional 
logic was added to the industry standard 
NMOS 


SCC consisting 
of a 10- deep by 19-bit status FIFO, 14-bit 


receive byte counter, 
and control 
logic as shown in Figure 
15. The 10 x 19 bit status FIFO is separate 
from the existing 


3-byte 
receive 
data FIFO. 


When 
the enhancement 
is enabled, 
the status 
in read 
register 
1 (RR1) and byte count for the SOLC frame will be 


stored in the 10 x 19 bit status FIFO. This allows the OMA 
controller 
to transfer 
the next frame into memory 
while the 


CPU verifies 
the message 
was properly 
received. 


Summarizing 
the operation, 
data is received, 
assembled, 
loaded 
into the 3-byte 
receive 
FIFO before 
being 
trans- 


ferred 
to memory 
by the OMA controller. 
When a flag is 
received 
at the end of an SOLC frame, the frame byte count 
from the 14-bit counter 
and five status bits are loaded 
into 


the status FIFO for verification 
by the CPU. 


The CRC checker 
is automatically 
reset in preparation 
for 


the next frame 
which 
can begin 
immediately. 
Since 
the 


byte 
count 
and 
status 
are 
saved 
for 
each 
frame, 
the 


message 
integrity 
can be verified 
at a later time. Status 


information 
for up to 10 frames 
can 
be stored 
before 
a 


status FIFO overrun 
could 
occur. 


FIFO Detail. 
For a better 
understanding 
of details 
of the 


FIFO operation, 
refer to the block 
diagram 
contained 
in 


Figure 
15. 


Enable/Disable. 
This FIFO is implemented 
so that 
it is 


enabled when WR15 bit 2 is set and the SCC is in the SOLCI 
HOLC 
mode, 
otherwise 
the status 
register 
contents 
by- 


pass the FIFO and go directly to the bus interface 
(the FIFO 


pointer 
logic 
is reset either 
when 
disabled 
or through 
a 


channel 
or 
power-on 
reset). 
When 
the 
FIFO 
mode 
is 


disabled, 
the SCC is completely 
downward 
compatible 


with the NMOS 8530. The FIFO mode is disabled 
on power- 


up (WR15 bit2 is settoOon 
reset). The effects of backward 


compatibility 
on the register 
set are that RR4 is an image 


of RRO, RR5 is an image of RR1, RR6 is an image of RR2 
and RR7 is an image of RR3. For the details 
of the added 


registers, 
refer to Figure 16. The status of the FIFO Enable 


signal can be obtained 
by reading 
RR15 bit 2. If the FIFO 


is enabled, 
the bit will be set to 1; otherwise, 
it will be reset. 
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Frame Status FIFO Circuitry 


SCC Status R~9 
Residue Bits(3) 
Overrun, CRC Error 


Reset on Flag Oetect 


Increment on Byte OET 


Enable Count in SOLC 
II 


End of Frame Signal 


Status Read Camp 


FIFO Array 
10 Oeep by 19 Bits Wide 
Tail Pointer 
4-Bit Counter 


Head Pointer 
4-Bit Counter 


4-Bit Comparator 


Over 
Equal 


Interface 
to SCC 
RR7 05-00 
+ RR6 07 - 00 
Byte Counter Contains 
14 bits 
for a 16 KByte maximum count. 


WR(15) 
Bit2 


Set Enables 
Status FIFO 


RR706 
FIFO Oata available status bit Status Bit set to 1 
When reading from FIFO. 


RR707 
FIFO Overflow Status Bit 
MSB pf RR(7) is set on Status FIFO overflow 


In SOLC Mode the following definitions 
apply. 


- All Sent bypasses 
MUX and equals contents of SCC Status Register. 


- Parity Bits bypasses 
MUX and does the same. 


- EOF is set to 1 whenever 
reading from the FIFO. 
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Read Operation. 
When WR15 bit 2 is set and the FIFO is 


not empty, the next read to any of status register RR1 or the 
additional 
registers 
RR7 and RR6 will actually 
be from the 
FIFO. Reading 
status register 
RR1 causes 
one location 
of 


the FIFO to be emptied, 
so status 
should 
be read 
after 


reading 
the byte count, otherwise 
the count will be incor- 


rect. 
Before 
the FIFO underflows, 
it is disabled. 
In this 


case, 
the multiplexer 
is switched 
to allow status 
to read 


directly 
from the status register, 
and reads from RR7 and 
RR6 will contain 
bits that are undefined. 
Bit 6 of RR7 (FIFO 
Data Available) 
can be used to determine 
if status data is 


coming 
from the FIFO or directly 
from the status register, 


since it is set to 1 whenever 
the FIFO is not empty. 


Since not all status bits must be sto'ed 
in the FIFO, the All 


Sent, Parity, and EOF bits will bypass 
the FIFO. The status 


bits sentthrough 
the FIFO will be Residue Bits (3), Overrun, 
and CRC Error. 


Internal Byte Strobe 
Increments Counter 


Don't Load 
Counter On 
1st Flag 
Reset Byte 
Counter Here 


The sequence 
for proper 
operation 
of the by1e count and 


FIFO logic is to read the registers 
in the following 
order: 


RR7, RR6, and RR1 (reading 
RR6 is optional). 
Additional 


logic 
prevents 
the FIFO from being 
emptied 
by multiple 


reads 
from 
RR1. The read 
from 
RR7 latches 
the 
FIFO 


empty/full 
status bit (bit 6) and steers the status multiplexer 


to read from the SCC megacell 
instead 
of the status FIFO 


(since the status FIFO is empty). The read from RR1 allows 
an entry to be read from the FIFO (if the FIFO was empty, 
logic is added 
to prevent 
a FIFO underflow 
condition). 


Write Operation. 
When the end of an SDLC frame (EOF) 


has been received 
and the FIFO is enabled, 
the contents 


of the status and byte-count 
registers 
are loaded 
into the 


FIFO. The EOF signal is used to increment 
the FIFO. If the 


FIFO overflows, 
the MSB of RR7 (FIFO Overflow) 
is set to 
indicate 
the overflow. 
This bit and the FIFO control 
logic is 


reset 
by disabling 
and 
re-enabling 
the FIFO control 
bit 


(WR15 bit 2). For details 
of FIFO control 
timing 
during 
an 
SDLC frame, 
refer to Figure 
16. 


Internal Byte Strobe 
Increments Counter 


Reset 
Reset 
Byte Counter 
Byte Counter 
Load Counter 
Into FIFO and 
Increment PTR 


Reset 
Byte Counter 
Load Counter 
Into FIFO And 
Increment PTR 


Byte Counter 
Detail. 
The 14-bit byte counter 
allows 
for 


packets 
up to 16 Kbytes 
to be received. 
For a better 


understanding 
of its operation 
refer to Figures 
15 and 16. 


Enable. 
The byte counter 
is enabled 
in the SDLC/HDLC 


mode. 


Reset. The byte counter 
is reset whenever 
an ADLC flag 


character 
is received. 
The 
reset 
is timed 
so that 
the 


contents 
of the byte counter 
are successfully 
written 
into 


the FIFO. 


Increment. 
The by1e counter 
is incremented 
by writes to 


the data FIFO. The counter 
represents 
the number of by1es 


received 
by the sce, rather 
than the 
number 
of bytes 


transferred 
from the SCC. (These counts 
may differ by up 


to the number of bytes in the receive 
data FIFO contained 


in the SCC.) 


RR7 


7 
o 


I~ 
~ 


RR6 
7 
0 
~BCTBCTBCT'BCl 
~~ 


WR15 
7 
0 
o=:II:I~T 
_ 
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Read From FIFO 
MSB Byte Count 
II 


FIFO Data Available 
Status 
1 
Status 
Reads Will Come 
From FIFO 
o 
Status 
Reads Will Come 
From SCC 


FIFO Overllow 
Status 
1 
FIFO Overllowed 
During Operation 


o 
Normal 


Read From FIFO 
LSB Byte Count 


Status 
FIFO Enable 
Control 
BIT 
1 
Status and Byte Count Will Be 
Held in the Status 
FIFO Until Read 


o 
Status Will Not Be Held (SCC 
Emulation 
Mode) 


The SCC can do an interrupt 
acknowledge 
cycle through 


software. 
In some CPU environments 
it is difficult to create 
the /INTACK 
signal with the necessary 
timing to acknowl- 
edge interrupts 
and allow the nesting of interrupts. 
In these 


cases, itwould 
be desirable 
to create this signal in software. 


If bit 5 of Write Register 
g (WR9) is set, Reading 
Register 


2 (RR2) will result in an interrupt 
acknowledge 
cycle to be 


executed 
internally. 
Like a hardware 
/INTACK 
cycle, 
a 


software 
acknowledge 
will cause 
the liNT 
pin to return 
High. 


Similarly 
to when 
the /INTACK 
signal 
is used, 
when 
a 


software 
acknowledge 
cycle 
is issued, 
a Reset Highest 


IUS command 
must 
be 
issued 
in the 
interrupt 
service 


routine. 
If the RR2 is read from Channel 
B, the modified 
vector will be returned. 
If the RR2 is read from Channel 
A, 


then the vector 
will be returned 
unmodified. 
The Vector 
Includes 
Status (VIS) and no vector 
(NV) bits (WR9) and 
are ignored 
when bit 5 is set to 1. 


When the/INTACK 
is not being used. it should be pulled up 


to Voo through 
a resistor 
(10 Kohm typical). 


~2iu::a; 


SCSI FUNCTIONAL 
DESCRIPTION 


General. 
The Small 
Computer 
System 
interface 
(SCSI) 


device has a set of eight registers that are controlled 
by the 


CPU. By reading 
and writing the aopropriate 
registers, 
the 


CPU may initiate any SCSI Bus activity or may sample and 
assert any signal on the SCSI Bus. This allows the user to 
implement 
all or any of the SCSI protocol 
in software. These 


registers 
are read (written) 
by activating 
/SCSICS with an 


address 
on A2-AO and then issuing a/RD (flNR) pulse. This 


section 
describes 
the operation 
of the internal 
registers 


(Table 2). 


Address 
A2 
A1 
AO 
RIW 
Register 
Name 


0 
0 
0 
R 
Current 
SCSI Data 


0 
0 
0 
W 
Output 
Data 


0 
0 
1 
RfIN 
Initiator 
Command 


0 
1 
0 
RfIN 
Mode 


0 
1 
1 
RfIN 
Target 
Command 


1 
0 
0 
R 
Current 
SCSI Bus Status 


0 
0 
W 
Select Enable 


0 
1 
R 
Bus and Status 
0 
1 
W 
Start DMA Send 


0 
R 
Input Data 
0 
W 
Start DMA Target 
Receive 
1 
R 
Reset Parity/Interrupt 
1 
W 
Start DMA Initiator 
Receive 


Data Registers. 
The data registers 
are used to transfer 


SCSI commands, 
data, 
status, 
and 
message 
bytes 
be- 


tween the microprocessor 
Data Bus and the SCSI Bus. The 


SCSI does not interpret any information 
that passes through 


the data registers. 
The data registers 
consist of the trans- 


parent Current 
SCSI Data Register, 
the Output 
Data Reg- 
ister, and the Input Data Register. 


Current 
SCSI Data Register Address 0 (Read Only). The 


Current 
SCSI Data 
Register 
(Figure 
18) is a read-only 


register which allows the microprocElssor 
to read the active 


SCSI 
Data 
Bus. 
This 
is accomplished 
by 
activating 


/SCSICS 
with 
an address 
on A2-AO and 
issuing 
a /RD 


pulse. If parity checking 
is enabled, 
the SCSI Bus parity is 


checked 
at the beginning 
of the read cycle. 
This register 


is used 
during 
a programmed 
I/O data 
read 
or during 


Arbitration 
to check 
for higher priority 
arbitrating 
devices. 


Parity is not guaranteed 
valid during 
Arbitration. 


Address: 0 
(Read Only) 


~ 


~ 


lOBO 


IOB1 


loB2 


IOB3 


loB4 


lOBS 


loB6 


loB7 


Output Data Register Address O(Write Only). The Output 
Data Register 
(Figure 
19) is a write-only 
register 
that is 


used to send data to the SCSI Bus. This is accomplished 
by using either a normal CPU write, or under DMA control, 
by using flNR and /DACK. 
This register 
also asserts 
the 


proper 
ID bits on the SCSI Bus during 
the Arbitration 
and 


Selection 
phases. 


Address: 0 
(Write Only) 


~ 


lOBO 


loB1 


loB2 


loB3 


10B4 


lOBS 


loB6 


IOB7 


Input 
Data Register 
Address 6 (Read 
Only). 
The input 


Data Register 
(Figure 
20) is a read-only 
register 
that is 


used 
to read 
latched 
data 
from 
the SCSI Bus. 
Data 
is 


latched 
either 
during 
a DMA 
Target 
receive 
operation 


when /ACK goes active or during 
a DMA Initiator 
receive 


when 
/REO 
goes 
active. 
The 
DMA 
Mode 
bit 
(Mode 
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Register 
bit 1) must be set before 
data can be latched 
in 
the Input Data Register. 
This register 
is read under 
OMA 


control using /RO and /OACK. Parity is optionally 
checked 


when the Input Data Register 
is loaded. 


Address: 6 
(Read Only) 


~ 


lOBO 


IOB1 


IOB2 


IOB3 


L- 
10B4 


IOB5 


IOB6 


IOB7 


Initiator Command 
Register 
Address 
1(read/write). 
The 
Initiator Command 
Register 
(Figures 
21 and 22) are read 


and write registers 
which assert certain SCSI Bus signals, 


monitors 
those signals, 
and monitors 
the progress 
of bus 


arbitration. 
Many of these 
bits are significant 
only when 


being 
used 
as an Initiator; 
however, 
most can be used 


during 
Target 
role operation. 


Address: 1 
(Read Only) 


~ 


Assert Data Bus 


Assert/ATN 


Assertll3SY 


Assert I/\CK 


Lost Arbitration 


Arbitration in Progress 


Assert/l~ST 


Figure 21. 
Initiator 
Command 
Register 
(Register 
Read) 


Address: 1 
(Write Only) 


~ 
II 


Assert/ATN 


Assert ISEL 


Assert/BSY 


Assert lACK 


"0" 


Test Mode 


Assert/RST 


Figure 22. 
Initiator 
Command 
Register 
(Register 
Write) 


The following 
describes 
the operation 
of all bits 
in the 


Initiator Command 
Register. 


Bit 0 Assert 
Data Bus. The Assert 
Data Bus bit, when set, 


allows 
the contents 
of the Output 
Data 
Register 
to be 


enabled 
as chip outputs 
on the signals /OB7-/0BO. 
Parity 
is also generated 
and asserted 
on /OBP. 


When 
connected 
as an 
Initiator, 
the 
outputs 
are only 


enabled 
if the Target 
Mode 
bit (Mode 
Register, 
bit 6) is 


false, 
the 
received 
signal 
1//0 is false, 
and 
the 
phase 
signals 
CliO, 1//0, and /MSG 
match 
the contents 
of the 


Assert 
ClIO, 
Assert 
1//0 
and Assert 
/MSG 
in the Target 


Command 
Register. 


Bit 1 Assert/A TN/A TN. Bit 1 may be asserted 
on the SCSI 


Bus by setting this bit to a 1 if the Target 
Mode bit (Mode 


Register, 
bit 6) is false /ATN is normally 
asserted 
by the 


initiator 
to request 
a Message 
Out bus phase. 
Note that 


since Assert /SEL and Assert/ATN 
are in the same register, 


a select 
with /ATN 
may 
be implemented 
with one CPU 


write. /ATN may be deasserted 
by resetting 
this bit to O. A 


read on this register 
simply 
reflects 
the status of this bit. 


Bit 2 Assert/SEL. 
Writing 
a 1 into this bit position 
asserts 


/SEL onto the SCSI Bus. /SEL is normally 
asserted 
after 


Arbitration 
has been successfully 
completed 
/SEL may be 


disabled 
by resetting 
bit 2 to a O. A read of this register 


reflects 
the status of this bit. 
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SCSI FUNCTIONAL 
DESCFlIPTION (Continued) 


Bit 3 Assert/BSY. 
Writing 
a 1 into this bit position 
asserts 


IBSY onto the SCSI Bus. Conversely, 
a 0 resets the IBSY 


signal. Asserting 
IBSY indicates 
a successful 
selection 
or 


reselection. 
Resetting 
this bit creates 
a Bus-Disconnect 


condition. 
Reading 
this register 
re'flects bit status. 


Bit 4 Assert/ACK. 
Bit 4 is used by the bus initiator to assert 


lACK on the SCSI Bus. In order to assert lACK, the Target 
Mode bit (Mode 
Register, 
bit 6) must be false. Writing 
a 0 


to this bit deasserts 
lACK. Reading 
this register reflects bit 


status. 


Bit 5 O(Write Bit). Bit 5 should be written with a 0 for proper 
operation. 


Bit 5 LA (Lost Arbitration 
- Read Bit). Bit 5, when active, 


indicates 
that the SCSI detected 
a Bus-Free 
condition, 
arbitrated 
for use of the bus by asserting 
IBSY and its lOon 


the 
Data 
Bus, 
and 
lost 
Arbitration 
due 
to ISEL 
being 


asserted 
by another 
bus device. 
This 
bit is active 
only 


when the Arbitrate 
bit (Mode 
Register, 
bit 0) is active. 


Bit 6 Test Mode 
(Write Bit). Bit 6 is written 
during 
a test 


environment 
to disable 
all output 
drivers, 
effectively 
re- 


moving 
the Z53C80 
from 
the 
circuit. 
Resetting 
this 
bit 


returns the part to normal operation. 


Bit 6 AlP (Arbitration 
in Process 
- Read Bit). Bit 6 is used 


to determine 
if Arbitration 
is in progress. 
For this bit to be 


active, 
the Arbitrate 
bit (Mode 
Register, 
bit 0) must have 


been set previously. 
It indicates 
that a Bus-Free condition 


has been detected 
and that the chip has asserted 
IBSY 


and put the contents 
of the Output 
Data Register 
onto the 


SCSI Bus. AlP will remain 
active 
until the Arbitrate 
bit is 


reset. 


Bit 7 Assert/RST. 
Whenever 
a 1 is written 
to bit 7 of the 
Initiator Command 
Register, the IRS 
signal is asserted 
on 


the SCSI Bus. The IRST signal will remain asserted 
until this 


bit is reset or until an external IRESET occurs. 
After this bit 


is set (1), IRQ goes active and all internal logic and control 
registers 
are reset (except 
for the interrupt 
latch and the 


Assert/RST 
bit). Writing a 0 to bit 7 of the Initiator Command 


Register 
deasserts 
the IRST signal. The status of this bit is 


monitored 
by reading 
the Initiator 
Command 
Register. 


Mode Register Address 
2(Read/Wr 
tel. The Mode Regis- 


ter controls 
the operation 
of the chip. This register 
deter- 


mines whether the SCSI operates 
as an Initiator or a Target, 


whether 
DMA transfers 
are being 
used, whether 
parity is 


checked, 
and whether 
interrupts 
are generated 
on various 


external conditions. 
This register is read to check the value 


of these internal 
control 
bits (Figure 
23). 
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Address: 2 
(ReadlWrite) 


~ 


~ 


DMAMode 


Monitor IBSY 


Enable IEOP Interrupt 


Enable Parity Interrupt 


Enable Parity Checking 


Target Mode 


"0" 


Bit 0 Arbitrate. 
The Arbitrate 
bit is set (1) to start 
the 


Arbitration 
process. 
Prior to setting this bit, the Output Data 


Register 
should contain 
the proper 
SCSI device 
10 value. 


Only one data bit should be active for SCSI Bus Arbitration. 
The SCSI waits for a Bus-Free 
condition 
before 
entering 


the Arbitration 
phase. The results of the Arbitration 
phase 


is determined 
by 
reading 
the 
status 
bits 
LA and 
AlP 
(Initiator 
Command 
Register, 
bits 5 and 6, respectively). 


Bit 1 OMA Mode. The DMA Mode bit is normally 
used to 


enable 
a DMA transfer 
and must be set (1) prior to writing 


Start 
DMA 
Send 
Register, 
Start 
DMA 
Target 
Receive 


Register, 
and Start DMA Initiator Receiver 
Register. These 


three registers 
are used to start DMA transfers. 
The Target 


Mode 
bit (Mode 
Register, 
bit 6) must be consistent 
with 


writes to Start DMA Target Receive and Start DMA Initiator 
Receive 
Registers 
[i.e., 
set (1) for a write 
to start 
DMA 


Target Receive Register and set (0) for a write to Start DMA 
Initiator 
Receive 
Register]. 
The control 
bit Assert 
Data 


BUS (Initiator 
Command 
Register, 
bit 0) must be true 
(1) 


for all DMA send operations. 
In the DMA mode, IREQ and 


lACK 
are automatically 
controlled. 


The DMA Mode bit is not reset upon the receipt 
of an IEOP 
signal. Any DMA transfer 
is stopped 
by writing a 0 into this 


bit location; 
however, 
care 
must 
be taken 
not to cause 


ISCSICS 
and IDACK 
to be active 
simultaneously. 


Bit 2 Monitor 
Busy. 
The Monitor 
Busy bit, when true (1), 
causes 
an interrupt 
to be generated 
for an unexpected 


loss of IBSY. When the interrupt 
is generated 
due to loss of 


IBSY, the lower six bits of the Initiator Command 
Register 


are reset (0) and all signals 
are removed 
from the SCSI 


Bus. 
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Bit 3 Enable 
EOP Interrupt. 
The enable 
/EOP interrupt, 


when set (1), causes 
an interrupt 
to occur when the /EOP 


(End of Process) signal is received 
from the DMA controller 


logic. 


Bit 4 Enable 
Parity Interrupt. 
The Enable 
Parity Interrupt 


bit, when set (1), will cause an interrupt 
(IRQ) to occur 
if a 


parity 
error 
is detected. 
A parity 
interrupt 
will 
only 
be 


generated 
if the Enable Parity Checking 
bit (bit 5) is also 


enabled 
(1). 


Bit 5 Enable Parity Checking. 
The Enable Parity Checking 


bit determines 
whether 
parity errors are i9nored 
or saved 
in the parity 
error 
latch. 
If this bit is reset 
(0), parity 
is 


ignored. 
Conversely, 
if this bit is set (1), parity errors are 


saved. 


Bit 6 Target Mode. The Target Mode bit allows the SCSI to 
operate 
as either a SCSI Bus Initiator, bit reset (0), or as a 


SCSI Bus Target device, 
bit set (1). If the signals /ATN and 


/ACK are to be asserted 
on the SCSI Bus, the Target Mode 


bit must be reset (0). If the signals CIID, 1//0, /MSG, and 
/REQ are to be asserted 
on the SCSI Bus, the Target Mode 


bit must be set (1). 


Target Command Register 
Address 
3 (Read/Write). 


When connected 
as a target device, 
the Target Command 


Register (Figure 24) allows the CPU to control the SCSI Bus 
Information Transfer phase and/orto 
assert/REQ 
by writing 


this register. 
The Target 
Mode 
bit (Mode 
Register, 
bit 6) 


must be TRUE (1) for bus assertion 
to occur. The SCSI Bus 
phases 
are described 
in Table 3. 


ASSERT 
ASSEIiIT 
ASSERT 


Bus Phase 
VIO 
CliO 
IMS 


Data Out 
0 
0 
0 


Unspecified 
0 
0 
1 


Command 
0 
1 
0 


Message 
Out 
0 
1 
1 


Data In 
1 
0 
0 


Unspecified 
1 
0 
1 


Status 
0 


Message 
In 
1 


When connected 
as an Initiator with DMA Mode 
true, if the 
phase lines 1//0, CIID, and /MSG do not match the phase 
bits in the Target 
Command 
Register, 
a phase mismatch 


interrupt 
is generated 
when /REQ goes 
active. 
To send 


data as an Initiator, the Assert 1//0, Assert CIID, and Assert 
/MSG bits must match 
the correspondinn 
bits in the Cur- 


rent SCSI Bus Status Register. 
The Assert /REQ bit (bit 3) 


has no meaning 
when operating 
as an Initiator. 


Bit7 Last Byte Sent (Read Only). The End of DMA Transfer 
bit (Bus and Status Register, 
bit 7) only indicates 
when the 


last byte was received 
from the DMA controller. 
The Last 


Byte Sent bit can be used to flag that the last byte of the 
DMA send 
operation 
has been transferred 
on the SCSI 


Data Bus. 


Address: 3 
(ReadlWrite) 


~ 


~ 


Assert 11/0 


Assert CliO 


Assert/MSG 


AssertlREO 


"X" 


Current SCSI Bus Status Register Address 
4 (Read 


Only). 
The 
Current 
SCSI 
Bus 
Register 
is a read-only 


register 
which 
is used to monitor 
seven SCSI Bus control 


signals, 
plus 
the 
Data 
Bus 
parity 
bit. For example, 
an 


Initiator 
device 
can 
use this 
register 
to determine 
the 
current 
bus 
phase 
and 
to poll /REQ 
for pending 
data 


transfers. 
This register may also be used to determine 
why 


a particular 
interrupt 
occurred. 
Figure 
25 describes 
the 


Current 
SCSI Bus Status Register. 


Select Enable Register Address 
4 (Write 
Only). 
The 


Select Enable Register 
(Figure 
26) is a write-only 
register 
which 
is used as a mask to monitor 
a signal 
ID during 
a 
selection 
attempt. 
The simultaneous 
occurrence 
of the 
correct 
ID bit, /BSY false, 
and /SEL true will cause 
an 


interrupt. This interrupt can be disabled 
by resetting 
all bits 


in this register. 
If the Enable 
Parity Checking 
bit (Mode 


Register, 
bit 5) is active 
(1), 
parity 
is checked 
during 
selection. 
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Address: 4 
(Read Only) 


~ 


I ~::: 


~CIIO 


IMSG 


IflEQ 


IEiSY 


IFIST 


Address: 4 
(Write Only) 


~ 


~ 


lOBO 


IOB1 


IOB2 


IDB3 


IOB4 


lOBS 


IOB6 


IOB7 


Bus and Status Register Address 
5 (Read Only). The Bus 


and 
Status 
Register 
(Figure 
27) is a read-only 
register 


which can be used to monitor the remaining 
SCSI control 


signals not found in the Current SCSI Bus Status Registers 
(lATN 
and 
/ACK), 
as well 
as six other 
status 
bits. The 


following 
describes 
each 
bit of the Bus Status 
Register 


individually. 


Bit 0 lACK. Bit 0 reflects 
the condition 
of the SCSI Bus 
control 
signal /ACK. This signal 
is normally 
monitored 
by 


the Target 
device. 


Bit 1 IATN. Bit 1 reflects 
the condition 
of the SCSI Bus 


control 
signal /ATN. This signal 
is normally 
monitored 
by 


the Target 
device. 


Address: 5 
(Read Only) 


~ 


~ 


lACK 


IATN 


Busy Error 


Phase Match 


Interrupt Flequest Active 


Parity Error 


OMA Request 


End of OMA 


Bit 2 Busy Error. The Busy Error bit is active 
if an unex- 
pected 
loss of the /BSY signal 
has occurred. 
This latch is 
set whenever 
the MONITOR 
BUSY bit (Mode 
Register, 
bit 
2) is TRUE and /BSY is FALSE. An unexpected 
loss of /BSY 


disables 
any SCSI outputs 
and resets the oMA 
Mode bit 
(Mode 
Register, 
bit 1). 


Bit 3 Phase 
Match. 
The SCSI signals 
/MSG, 
C//O, and 


1//0, represent 
the current information 
Transfer 
phase. The 


Phase Match 
bit indicates 
whether 
the current 
SCSI Bus 


phase 
matches 
the lower 3 bits of the Target 
Command 


Register. 
Phase Match is continuously 
updated 
and is only 
significant 
when 
operating 
as a Bus 
Initiator. 
A phase 


match 
is required 
for data transfers 
to occur 
on the SCSI 
Bus. 


Bit 4 Interrupt 
Request 
Active. 
Bit 4 is set if an enabled 


interrupt condition 
occurs. 
It reflects the current state of the 


IRO output and can be cleared 
by reading 
the Reset Parity/ 


Interrupt 
Register. 


Bit 5 Parity Error. 
Bit 5 is set if a parity error occurs 
during 


a data receive or a device selection. 
The Parity Error bit can 


only 
be 
set 
(1) 
if the 
Enable 
Parity 
Check 
bit (Mode 


Register, 
bit 5) is active 
(1). This bit may be cleared 
by 


reading 
the Reset Parity/Interrupt 
Register. 


Bit 6 OMA Request. The oMA Request 
bit allows the CPU 


to sample 
the output 
pin ORO. ORO can be cleared 
by 


asserting 
/oACK 
or by resetting 
the oMA Mode bit (bit 1) 


in the Mode Register. The ORO signal does not reset when 
a phase-mismatch 
interrupt 
occurs. 
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Bit 7 End of OMA Transfer. The End of DMA Transfer bit is 
set if /EOP, /DACK, and either /RD or NVR are simulta- 
neously active for at least 100 ns. Since the /EOP signal 
can occur during the last byte sent to the Output Data 
Register, the /REQ and /ACK signals should be monitored 
to ensure that the last byte has been transferred. This bit is 
reset when the DMA Mode bit is reset (0) in the Mode 
Register. 


DMA 
Registers. 
Three write-only registers are used to 


initiate all DMA activity. They are: Start DMA Send, Start 
DMA Target Receive, and Start DMA Initiator Receive. 
Performing a write operation into one of these registers 
starts the desired type of OM transfer. Data presented to 
the SCSI on signals 07-00 
during the register write is 


meaningless and has no effect on the operation. Prior to 
writing these registers, the DMA Mode bit (bit 1), and the 
Target Mode bit (bit 6) in the Mode Register must be 
appropriately set. The individual registers are briefly de- 
scribed as follows. 


Start DMA Send Address 
5 (Write Only). This register is 


written to initiate a DMA send, from the DMA to the SCSI 
Bus, for either Initiator or Target role operations. The DMA 
Mode bit (Mode Register, bit 1) is set prior to writing this 
register. 


Start DMA Target 
Receive 
Address 
6 (Write Only). This 
register is written to initiate a DMA receive - from the SCSI 
Busto the DMA,for Target operation only. The DMA MODE 
bit (bit 1) and the Target Mode bit (bit 6) in the Mode 
Register must both be set (1) prior to writing this register. 


Start DMA Initiator 
Receive 
Address 
7(Write Only). This 
register is written to initiate a DMA receive - from the SCSI 
Busto the DMA,for Initiatoroperation only. The DMA Mode 
bit (bit 6) must be false (0) in the Mode Register prior to 
writing this register. 


Reset Parity/Interrupt 
Address 
7 (Read Only). Reading 


this register resets the Parity Error bit (bit 5), the Interrupt 
Request bit (bit 4), and the Busy Error bit (bit 2) in the Bus 
and Status Register. 


On-Chip 
SCSI 
Hardware 
Support. 
The SCSI is easy to 
use because of its simple architecture. The chip allows 
direct control and monitoring of the SCSIBus by providing 
a latch for each signal. However, portions of the protocol 
define timings which are much too quick for traditional 
microprocessors to control. Therefore, hardware support 
has been provided for DMA transfers, bus arbitration, 
phase change monitoring, bus disconnection, bus reset, 
parity generation, parity checking, and device selection/ 
reselection. 


Arbitration is accomplished 
using a Bus-Free filter to 


continuously monitor /BSY. If /BSY remains inactive for at 
6 


least 400 ns, the SCSI is considered free and Arbitration 
may begin. Arbitration will begin if the bus is free, /SEL is 
inactive, and the Arbitrate bit (Mode Register, bit 0) is 
active. Once arbitration has begun (lBSY asserted), an 
arbitration delay of 2.21.l.Smust elapse before the Data Bus 
can be examined to determine if Arbitration is enabled. 
This delay is implemented in the controlling software 
driver. 


The Z53C80 is a clockwise device. Delays such as bus- 
free delay, bus-set 
delay, and bus-settle 
delay are 
implemented using gate delays. These delays may differ 
between devices because of inherent process variations, 
but are well within the proposed ANSI X3.131 - 1986 
specification. 


Interrupts. 
The 
Z53C80 provides an interrupt output 


(IRQ) to indicate a task completion or an abnormal bus 
occurrence. The use of interrupts is optional and may be 
disabled by resetting the appropriate bits in the Mode 
Register or the Select Enable Register. 


When an interrupt occurs, the Bus and Status Register and 
the Current SCSI Bus Status Register (Figures 27 and 25) 
must be read to determine which condition created the 
interrupt. IRQ can be reset simply by reading the Reset 
Parity/Interrupt Register or by an external chip reset 
/RESETactive for 100 ns. 


Assuming the Z53C80 has been properly initialized, an 
interrupt will be generated 
if the chip is selected or 


reselected, if an/EOPsignal occurs, if a parity error occurs 
during a data transfer, if a bus phase mismatch occurs, or 
if a SCSI Bus disconnection occurs. 


Selection 
Reselection. 
The Z53C80 generates a select 
interrupt if SEL isactive (0), its device 10isTRUEand /BSY 
is false for at least a bus-settle delay. If 1//0 is active, this 
is considered a reselect interrupt. The correct 10 bit is 
determined by a match in the Select Enable Register. Only 
a single bit match is required to generate an interrupt. This 
interrupt may be disabled by writing zeros into all bits of the 
Select Enable Register. 


If parity is supported, parity should be good during the 
selection phase. Therefore, if the Enable Parity bit (Mode 
Register, bit 5) is active, the Parity Error bit is checked to 
ensure that a proper selection has occurred. The Enable 
Parity Interrupt bit need not be set for this interrupt to be 
generated. 
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SCSI FUNCTIONAL 
DESCRIPTION 
(Continued) 


The proposed 
SCSI specification 
also 
requires 
that 
no 


more than two device 
IDs be active 
during 
the selection 


process. 
To ensure this, the Current SCSI Data Register 
is 


read. 


07 
00 


~ 


lACK 


IATN 


Busy Error 


Phase Match 


Interrupt Request Active 


Parity Error 


OMA Request 


End of OMA 


Z85C80 
seseI"' SERIAL 
COMUUNCA11ONS 


The proper values for the Bus and Status Register 
and the 


Current SCSI Bus Status Register 
are displayed 
in Figures 


28 and 29, respectively. 


07 
00 


~ 


I ~:~: 


~CIIO 


IMSG 


IREQ 


IBSY 


IRST 


End Of Process (EOP) Interruplt. An End Of Process 
signal 
(EOP) which 
occurs 
during 
a DMA transfer 
(DMA 


Mode true) will set the END OF DMA Status bit (Bus and 
Status 
Register 
bit 
7) and 
will 
optionally 
generate 
an 
interrupt 
if Enable EOP Interrupt 
bit (Mode 
Register, 
bit 3) 
is TRUE. The IEOP pulse will not be recognized 
(End of 


DMA bit set) unless IEOP, IDACK, 
and either IRD or fWR 


are concurrently 
active 
for at least 50 ns. DMA transfers 


07 
00 


~ 


~ 


Busy Error 


Phase Match 


Inlerrupt Request Active 


Parity Error 


OMA Request 


End of OMA 


can still occur 
if IEOP was not asserted 
at the correct 
time. 


This 
interrupt 
is disabled 
by resetting 
the 
Enable 
EOP 


Interrupt 
bit. 


The proper values for the Bus and Status Register 
and the 


Current 
SCSI Bus Status 
Register 
for this 
interrupt 
are 


shown 
in Figures 30 and 31. 


07 
00 


~ 


I ~:~: 


~CIID 


IMSQ 


IREQ 


IBSY 


IRST 
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The End of DMA bit is used to determire 
when a block 


transfer 
is complete. 
Receive 
operations 
are complete 


when there 
is no data 
left in the chip 
and no additional 


handshakes 
occurring. 
The only exception 
tothis is receiv- 


ing 
data 
as an 
Initiator 
and 
the 
Target 
opts 
to send 


additional 
data 
for the same 
phase. 
In this IREO goes 


active 
and 
the 
new 
data 
is present 
in the 
Input 
Data 
Register. Since a phase-mismatch 
interrupt will not occur, 


IREO and lACK need to be sampled 
to dHtermine 
that the 
Target 
is attempting 
to send more data. 


For send operations, 
the End of DMA bit is set when the 


DMA finishes its transfers, 
butthe 
SCSI transfer may still be 


in progress. 
If connected 
as a Target, 
IREO and lACK 


should be sampled 
until both are false. If connected 
as an 


Initiator, 
a phase 
change 
interrupt 
is used 
to signal 
the 


completion 
of the previous 
phase. 
It is possible 
for the 


Target 
to request 
additional 
data for the same phase. 
In 


07 
DO 


~ 


~ 


lACK 


IATN 


Busy Error 


Phase Match 


Interrupt Request Active 


Parity Error 


OMA Request 


End of DMA 


this case, a phase 
change 
will not occur 
and both IREO 


and lACK are sampled 
to determine 
when the last byte was 


transferred. 


SCSI Bus Reset. 
The SCSI generates 
an interrupt 
when 


the IRST signal transitions 
to TRUE. The device releases all 


bus signals within a bus-clear 
delay of this transition. 
This 


interrupt 
also 
occurs 
after 
setting 
the 
Assert 
IRST 
bit 


(Initiator 
Command 
Register, 
bit 7). This interrupt 
cannot 


be disabled. 
(Note: 
IRST 
is not latched 
in bit 7 of the 


Current 
SCSI Bus Status Register 
and is not active when 


this port is read. For this case, the Bus Reset interrupt 
is 


determined 
by default.) 


The proper values for the Bus and Status Register 
and the 


Current SCSI Bus Status Register 
are displayed 
in Figures 


32 and 33, respectively. 


07 
DO 


~ 


I ~:;: 


~CIIO 


IMSG 


IREO 


IBSY 


IRST 


Parity Error. An interrupt 
is generated 
for a received 
parity 


error it the Enable Parity Check (bit 5) and the Enable Parity 
Interrupt 
(bit 4) bits are set (1) in the Mode Register. 
Parity 


is checked 
during a read of the Current SCSI Data Register 


and during a DMA receive operation. 
A parity error can be 


detected 
without 
generating 
an interrupt 
by disabling 
the 


Enable 
Parity Interrupt 
bit and checking 
the Parity 
Error 


flag (Bus and Status Register, 
bit 5). 


The proper values for the Bus and Status Register 
and the 


Current SCSI Bus Status Register are displayed 
in Figures 


34 and 35, respectively. 
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D7 
DO 


~ 


~ 


lACK 


IATN 


Busy Error 


Phase Match 


Interrupt Request Active 


Parity Error 


DMA Request 


End of DMA 


D7 
DO 


~ 
I~:: 


~CIID 


IMSO 


IREO 


IBSY 


IRST 


Bus Phase Mismatch. The SCSI ohase 
lines have the 


signals 1110,ClIO, 
and/MSG. 
These signals are compared 


with the corresponding 
bits in the Target 
Command 
Reg- 


ister: Assert 
1110(bit 0), Assert 
ClIO 
(bit 
1), and Assert 
IMSG (bit 2). The comparison 
occurs 
continually 
and is 


reflected 
in the Phase Match bit (bit3) of the Bus and Status 


Register. 
If the OMA MODE 
bit (Mode 
Register, 
bit 1) is 
active 
and a phase 
mismatch 
occurs 
when IREQ transi- 


tions from false to true, an interrupt 
(IRQ) is generated. 


A phase 
mismatch 
prevents 
the recognition 
of IREQ and 


removes 
the chip 
from the bus during 
an Initiator 
send 


operation 
(lOB7-/OBO 
and 10BP will not be driven 
even 


D7 
DO 


~ 


~ 


lACK 


IA N 


Busy Error 


Phase Match 


Intorrupt Request Active 


Parity Error 


DMA Request 


End of DMA 


through 
the Assert 
Data Bus bit (Initiator 
Command 
Reg- 
ister, bitO) is active). This may be disabled 
by resetting 
the 


OMA Mode bit (Note: It is possible 
for this interrupt to occur 
when connected 
as a Target if another device 
is driving the 


phase 
lines to a different 
state). 


The proper values for the Bus and Status Register 
and the 


Current SCSI Bus Status Register 
are displayed 
in Figures 
36 and 37, respectively. 


D7 
DO 
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~CIID 


IMSO 


IREO 


IBSY 


IRST 
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Loss of BSY. If the Monitor 
Busy bit (bit 2) in the Mode 
Register 
is active, 
an interrupt 
is generated 
if the 
BSY 


signal 
goes 
false 
for at least 
a bus-settle 
delay. 
This 


D7 
DO 


~ 


~ 


lACK 


IATN 


Busy Error 


Phase Match 


Interrupt Request Active 


Parity Error 


DMA RElquest 


End of DMA 


interrupt 
is disabled 
by resetting 
the 
Monitor 
Busy 
bit. 


Register 
values 
are displayed 
in Figures 
38 and 39. 


D7 
DO 


~ 
I~::: 


~CIID 


IMSQ 


IREQ 


IBSY 


IRST 


Reset 
Conditions. 
Three 
possible 
reset situations 
exist 


with the Z85C80, 
as follows: 


Hardware 
Chip Reset. When the signal 
RST is active for 


at least 100 ns, the Z53C80 
device 
is re-initialized 
and all 


internal 
logic 
and control 
registers 
are cleared. 
This is a 


chip 
reset only 
and 
does 
not create 
a SCSI Bus-Reset 


condition. 


SCSI 
Bus Reset 
(lRST) 
Received. 
When 
a SCSI /RST 


signal is received, 
an IRO interrupt 
is generated 
and a chip 


reset 
is performed. 
All 
internal 
logic 
and 
registers 
are 


cleared, 
except 
for the IRO interrupt 
latch and the Assert 


/RST bit (bit 7) in the Initiator 
Command 
Register. 
(Note: 
The /RST signal 
may be sampled 
by reading 
the Current 


SCSI 
Bus 
Status 
Register, 
however, 
this 
signal 
is not 
latched 
and may not be present 
when this port is read). 


SCSI Bus Reset (/RST) Issued. If the CPU sets the Assert! 
RST bit (bit 7) in the Initiator Command 
f~egister, the /RST 


signal goes active on the SCSI Bus and an internal reset is 
performed. 
Again, all internal logic and registers are cleared 


except for the IRO interrupt 
latch and the Assert!RST 
bit (bit 


7) in the Initiator Command 
Register. 
The /RST signal will 


continue 
to be active until the Assert!RST 
bit is reset or until 


a hardware 
reset occurs. 


Data Transfers. 
Data 
is transferred 
between 
SCSI Bus 
devices 
in one 
of four 
modes: 
1) Programmed 
1/0, 2) 
Normal 
DMA, or 3) Pseudo 
DMA. The following 
sections 
describe 
these modes 
in detail. (Note: for all data transfer 


operations 
/DACK 
and /SCSICS 
should 
never 
be active 


simultaneously.) 


Programmed 
VO Transfers. 
Programmed 
I/O is the most 
primitive 
form of data transfer. 
The /REO and /ACK hand- 
shake signals 
are individually 
monitored 
and asserted 
by 


reading 
and writing the appropriate 
register 
bits. This type 


of transfer 
is normally 
used when transferring 
small blocks 


of data such as command 
blocks 
or message 
and status 


bytes. An Initiator 
send operation 
would 
begin 
by setting 


the 
C//D, 
1//0, and 
/MSG 
bits 
in the Target 
Command 


Register 
to the correct 
state so that a phase match exists. 


In addition 
to the phase match condition, 
it is necessary 
for 


the Assert Data Bus bit (Initiator 
Command 
Register, 
bit 0) 


to be TRUE and the received 
I/O signal to be false for the 


Z53C80 to send data. For each transfer, 
the data is loaded 


into the Output 
Data Register. 
The CPU then waits for the 


/REO 
bit (Current 
SCSI 
Bus 
Status 
Register, 
bit 5) to 


become 
active. Once /REO goes active, the Phase Match 


bit (Initiator 
Command 
Register, 
bit 4) is set. The /REO bit 
is sampled 
until it becomes 
false and the CPU resets the 


Assert /ACK bit to complete 
the transfer. 


Normal 
DMA Mode. DMA transfers 
are normally 
used for 


large 
block 
transfers. 
The 
SCSI 
chip 
outputs 
a DMA 


request 
(DRO) 
whenever 
it is ready 
for a byte transfer. 


External 
DMA 
logic 
uses 
this 
DRO 
signal 
to generate 


/DACK and a /RD or a /WR pulse to the Z53C80. 
DRO goes 


inactive when /DACK is asserted 
and /DACK goes inactive 


some time after the minimum 
read or write pulse width. This 


process 
is repeated 
for every byte. For this mode, /DACK 


should 
not be allowed 
to cycle 
unless a transfer 
is taking 


place. 
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Pseudo 
DMA Mode. 
To avoid 
the tedium 
of monitoring 


and 
asserting 
the request/acknowledgment 
handshake 
signals for programmed 
1/0 transfers, 
the system may be 


designed 
to implement 
a pseudo 
DMA mode. This mode 


is implemented 
by programming 
the Z53C80 to operate 
in 


the DMA mode, 
but using the CPU to emulate 
the DMA 


handshake. 
DRQ may be detected 
by polling 
the DMA 


Request 
bit (bit 
6) in the 
Bus and 
Status 
Register, 
by 


sampling 
the signal 
through 
an external 
port, or by using 


it to generate 
a CPU interrupt. 
Once DRQ is detected, 
the 


CPU can perform 
a read or write data transfer. 
This CPU 


readlwrite 
is externally 
decoded 
to generate 
the appropri- 


ate IDACK 
and IRD or JlNR signals. 


Often, 
external 
decoding 
logic 
is necessary 
to generate 


the ISCSICS 
signal. 
This 
same 
logic 
may 
be 
used 
to 


generate 
IDACK at no extra cost and provide 
an increased 


performance 
in programmed 
1/0 transfers. 


Halting a DMA Operation. 
The EOP signal is not the only 


way to halt a DMA transfer. 
A bus phase 
mismatch 
or a 


reset of the DMA MODE bit (Mode F~egister, bit 1) can also 
terminate 
a DMA cycle 
for the current 
bus phase. 


Using 
the IEOP 
Signal. 
If IEOP 
is used, 
it should 
be 


asserted 
for at least 50 ns while IDACK and IRD or JlNR are 


simultaneously 
active. 
Note, however, 
that if IRD or JlNR is 


not active, 
an interrupt 
is generated, 
but the DMA activity 


continues. 
The IEOP signal does not reset the DMA MODE 


bit. Since the IEOP signal 
can occur 
during 
the last byte 


sent to the 
Output 
Data 
Register, 
the IREQ 
and 
lACK 


signals 
are monitored 
to ensure 
that the 
last byte 
has 


transferred. 
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Bus Phase Mismatch 
Interrupt. 
A bus phase 
mismatch 


interrupt 
is used 
to halt the transfer 
if operating 
as an 


Initiator. Using this method 
frees the host from maintaining 


a data 
length 
counter 
and 
frees 
the 
DMA 
logic 
from 


providing 
the IEOP signal. 


Resetting 
the DMA MODE Bit. A DMA operation 
may be 


hatted at any time simply 
by resetting 
the DMA MODE bit. 


It is recommended 
that the DMA MODE bit be reset after 
receiving 
an IEOP or bus phase-mismatch 
interrupt. 
The 


DMA MODE bit must then be set before writing 
any of the 


start DMA registers 
for subsequent 
bus phases. 


If resetting 
the DMA Mode bit is used instead 
of IEOP for 


Target role operation, 
then care must be taken to reset this 


bit at the proper time. If receiving 
data as a Target device, 


the DMA Mode 
bit must 
be reset once 
the last DRQ is 


received 
and 
before 
IDACK 
is asserted 
to prevent 
an 


additional 
IREQ from occurring. 
Resetting 
this bit causes 


DRQ 
to go 
inactive. 
However, 
the 
last 
byte 
received 


remains 
in the Input Data Register 
and may be obtained 


either 
by performing 
a normal 
CPU read 
or by cycling 


IDACK and IRD. In most cases, IEOP is easier to use when 
operating 
as a Target 
device. 


~2iUJG 


READ REGISTERS 


Address: 0 
(Read Only) 


~ 


Address: 1 
(Read Only) 


~ 


Address: 2 
(Read Only) 


~ 


SCS 


Z85C80 
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CoMMUNICATIONS 


Address: 3 
(Read Only) 


~ 


I1II 
~M"~ 
Assert CliO 


Assert/MSG 


Assert/REO 


·0" 


Address: 4 
(Read Only) 


~ 
~:~: 


CliO 


IMSG 


IREO 


IBSY 


IRST 


~:":,~, 


Phase Match 


Interrupt Request Active 


Parity Error 


OMA Request 


End of OMA 


Address: 5 
(Read Only) 


~ 


~:: 


IOB3 


IOB4 


IDB5 


IOB6 


IOB7 


~ 


~ 
AssertOataBus 


~ 
Assert/ATN 


Assert ISEL 


Assert IBSY 


Assert lACK 


Lost Arbitration 


Arbitration in Progress 


Assert/RST 


~ 


~Aribitrate 


~ 
OMAMode 


Monitor IBSY 


EnablEr/EOP Interrupt 


EnablE)Parity Interrupt 


EnablEJParity Checking 


Target Mode 


"0" 
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Address: 6 
(Read Only) 


~ 


Address: ? 
(Read Only) 


~ 


I 
IDBO 


IDB1 


IDB2 


IDB3 


IDB4 


IDB5 


IDB6 


IDB? 


Address: 0 
Write Only) 


~ 


~ 


Address: 1 
(Write Only) 


~ 


IDBO 


IDB1 


IDB2 


IDB3 


IDB4 


IDB6 


IDB"' 


Assert/ATN 


AssertlSEL 


Assert/BSY 


Assert lACK 


·0· 


Test Mode 


Assert/RST 
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COMMUNICATIONS 


Address: 2 
(Write 
Only) 


~ 


~ 
Enable IEOP Interrupt 


Enable. Parity Interrupt 


Enable. Parity Checking 


Target Mode 


"0" 


Address: 3 
(Write Only) 


~ 


~ 


Assert 11/0 


Assert CliO 


Assert/MSG 


AssertlREO 


Address: 4 
(Write Only) 


~ 


~ 


lOBO 


IDB1 


IOB2 


IOB3 


IOB4 


lOBS 


IOB6 


IOB7 


Address: 5 
(Write Only) 


~ 


Address: 6 
(Write 
Only) 


~ 
1_- 


Address: 7 
(Write Only) 


~ 
1_- 
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ABSOLUTE MAXIMUM RATINGS 


Voltages on all pins with 


respect to GND 
-Q.3V to +7.0V 


Operating Ambient 


Temperature 
See Ordering Information 


Storage Temperature 
-65°C to +150°C 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to this de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 


The DC characteristics and capacitance section below 
• 
+4.75V :<::; Vcc :<::; +5.25V 


apply for the following standard test conditions. unless 
otherwise noted. All voltages are referenced to GND. 
• 
GND = OV 


Positive current flows into the referenced pin. Standard 
conditions are as follows: 
• 
TA as specified in Ordering Information 
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i,-' - 


ICTSlfTRxC,' 
5 
RTxC 


Transmit 


T~ 
~ 
9===== 
2 
======== 


_---J 
__ ~ 
®-_3 _5----------------- 
ICTSlfTRxC 
Output 
•••• 
_ 


NIl/REO 


Request 


ICTSlfTRxC, 


RTxC 


Receive 


PCLK~ 


\_- 


ISYNC 


Input ---~ 
-'l:Jtd--- 


~2iLClG 
Z85C80 
SCSCI 


N 
SERIAL COMMUNICA noNS 


10 MHz 
16 MHz 
II 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes t 


1 
TdPC(REO) 
PCLK FALL to NI//REO 
Valid Delay 
200 
110 
2 
TdPC(W) 
PCLK FALL to Wait Inactive 
Delay 
300 
180 
3 
TsRXC(PC) 
/RxC Rise to PCLK Rise Setup Time 
N/A 
N/A 
N/A 
N/A 
[1,4] 


4 
TsRXD(RXCr) 
RxD to /RxC Rise Setup Time 
0 
0 
[1] 
5 
ThRXD(RXCr) 
RxD to /RxC Rise Hold Time 
125 
50 
[1 ] 
6 
TsRXD(RXCf) 
RxD to/RxC 
FALL Setup Time 
0 
0 
[1,5] 


7 
ThRXD(RXCf) 
RxD to /RxC 
FALL 
Hold Time 
125 
50 
[1,5] 
8 
TsSY(RXC) 
/SYNC to /RxC Rise 
Setup Time 
-150 
-100 
[1 ] 
9 
ThSY(RXC) 
/SYNC to /RxC Rise Hold Time 
5TcPc 
5TcPc 
[1] 


10 
TsTXC(PC) 
ITxC 
FALL to PCLK Rise Setup Time 
N/A 
N/A 
[2,4] 


11 
TdTXC(TXD) 
ITxC 
FALL to TxD Delay 
150 
85 
[2] 
12 
TdTxCr(TXD) 
ITxC 
Rise to TxD Delay 
150 
85 
[2,5] 


13 
TdTXD(TRX) 
TxD to ITRxC Delay 
140 
80 


14 
TwRTXh 
/RTxC High Width 
120 
80 
[6] 
15 
TwRTXI 
/RTxC Low Width 
120 
80 
[6] 


16a 
TcRTX 
/RTxC Cycle Time 
400 
244 
[6,7] 
16b 
TxRX(DPLL) 
DPLL Cycle Time 
50 
31 
[7,8] 
17 
TcRTXX 
Crystal 
Oscillator 
Period 
100 
1000 
100 
1000 
[3] 


18 
TwTRXh 
ITRxC High Width 
120 
80 
[6] 
19 
TwTRXI 
ITRxC Low Width 
120 
80 
[6] 
20 
TcTRX 
ITRxC Cycle Time 
400 
244 
[6,7] 


21 
TwEXT 
/DCD or /CTS Pulse Width 
120 
70 
22 
TwSY 
/SYNC Pulse Width 
120 
70 


Notes: 
[lJ 
/RxC is /RTxC or TRxC, whichever 
is supplying 
the receive clock. 
[2J 
ITxC is ITRxC or RTxC, whichever 
is supplying 
the transmit clock. 
[3J 
Both IRTxC and /SYNC have 300 pF capacitors 
to ground connected 
to them. 


[4J 
Synchronization 
of IRxC to PClK is eliminated in divide by four operation. 


[5J 
Parameter applies only to FM encoding/de.:oding. 
[6J 
Parameter applies only for transmitter and 'eceiver; DPll 
and baud rate timing requirements 
are identical to case PClK 
requirements. 


[7J 
The maximum receive or transmit data is 1/4 PClK. 


[8J 
Applies to DPll 
clock source only. Maximum data rate of 1/4 PClK still applies. DPll 
clock should have a 50% duty cycle. 


Z85C80 
SCSCi 
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AC CHARACTERISTICS 
Z85C80 System Timing 


ICTSlfTRxC 
~ 
Receive 
-./ 


NJ//REQ 
Request 


NJIIREQ 
Wait 


IRTxC 
Transmit 


/WIIREQ 
Request 


NJIIREQ 
Wait 


IDTRl/REQ 
Request 


ICTSI fTRxC, 
lOCO 


ISYNC 
Output 


ISYNC 
Input 


No 
Symbol 
Parameter 


1 
TdRXC(REO) 
IRxC Rise to Nil/REO 
Valid 
2 
TdRXCW) 
IRxC Rise to Wait Inactive 


3 
TdRXC(SY) 
IRxC Rise to ISYNC Valid 


4 
TdRXC(INT) 
IRxC Rise to liNT Valid Delay 


5 
TdTXC(REQ) 
/TxC Fall to /WIIREO 


6 
TdTXC(W) 
/TxC Fall to Wait Inactive 


7 
TdTXC(DRO) 
/TxC Fall to IDTR//REO 
Valid 


8 
TdTXC(INT) 
/TxC Fall to II 
T Valid 
9 
TdSY(INT) 
ISYNC to liNT Valid 


10 
TdEXT(INT) 
lOCO or ICTS//TRxC to liNT Valid 


Z85C80 


SCSCI~ SERIAL 
COMMUNICA nONS 


10 MHz 
16 MHz 
II 
Min 
Max 
Min 
Max 
Notes t 


8 
12 
8 
12 
[2] 


8 
14 
8 
14 
[1,2] 


4 
7 
4 
7 
[2] 


10 
16 
10 
16 
[1,2] 


5 
8 
5 
8 
[3] 


5 
11 
5 
11 
[1,3] 


4 
7 
4 
7 
[3] 


6 
10 
6 
10 
[1,3] 


2 
6 
2 
6 
[1 ] 


2 
6 
2 
6 
[1 ] 


Noles: 
[1] Open-drain output measured with open-drain test load. 
[2] /RxC is /RTxC or /CTS/ITRxC, whichever is supplying 
the receive clock. 
[3] 
ITxC is /CTS/ITRxC or RTxC, whichever is supplying the transmit clock. 
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Z85C80 
SCSCI 


N 
SERIAL 
COMMUNICA noNS 


fSCCCS \ 
J 
5f 
G 


@r 
f 
fRD or IWR 
\ 
\_- 


II 


~2il.J:lG 
ZS5CSO 
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AC CHARACTERISTICS 
Additional Timing 


10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes t 


1 
TwPCI 
PCLK Low Width 
40 
1000 
26 
1000 
2 
TwPCh 
PCLK High Width 
40 
1000 
26 
1000 
3 
TfPC 
PCLK Fall Time 
10 
5 


4 
TrPC 
PCLK Rise Time 
10 
5 
5 
TcPC 
PCLK Cycle Time 
100 
2000 
61 
2000 
6 
TsA(WR) 
Address 
to NlR 
Fall Setup Time 
50 
35 


7 
ThA(WR) 
Address 
to NlR 
Rise Hold Time 
0 
0 
8 
TsA(RD 
Address 
to fRO Fall Setup Time 
50 
35 


9 
ThA(RD) 
Address 
to IRD Rise Hold Time 
0 
0 


10 
TsIA(PC) 
/INTACK 
to PCLK Rise Setup Time 
20 
15 
11 
TsIAi(WR) 
/INTACK 
to fWR Fall Setup Time 
130 
75 
[1] 
12 
ThIA(WR) 
/INTACK 
to NlR 
Rise Hold Time 
0 
0 


13 
TsIAi(RD) 
/INTACK 
to /WR Fall Setup Time 
130 
75 
[1 ] 
14 
ThIA(RD) 
/INTACK 
to IRD Rise Hold Time 
0 
0 
15 
ThIA(PC) 
/INTACK 
to PCLK Rise Hold Time 
30 
15 


16 
TsCEI(WR) 
/SCCCS 
Low to NlR 
Fall Setup Time 
0 
0 


17 
ThCE(WR) 
/SCCCS 
to NlR 
Rise Hold Time 
0 
0 


18 
TsCEh(WR) 
/SCCCS 
High to NlR 
Fall Setup Time 
50 
30 


19 
TsCEI(RD) 
/SCCCS 
Low to IRD Fall Setup Time 
0 
0 
[1 ] 
20 
ThCE(RD) 
/SCCCS 
to /FID Rise Hold Time 
0 
0 
[1] 
21 
TsCEh(RD) 
/SCCCS 
High to /RD Fall Setup Time 
50 
30 
[1) 


22 
TwRDI 
IRD Low Width 
125 
70 
[1] 
23 
TdRD(DRA) 
/RD Fall to Read Data Active 
Delay 
0 
0 
24 
TdRDr(DR) 
/RD Rise to Read Data Not Valid Delay 
0 
0 


25 
TdRDI(DR) 
/RD Fall to Read Data Valid Delay 
120 
65 


26 
TdRD(DRz) 
/RD Rise to Read Data Float Delay 
35 
20 
27 
TdA(DR) 
Address 
to Read Data Valid Delay 
180 
100 


28 
TwWRI 
NlR 
Low Width 
125 
70 


29 
TsDW(WR) 
Write Data to NlR 
Fall Setup Time 
10 
10 


30 
ThDW(WR) 
Write Data to NlR 
Rise 
Hold Time 
0 
0 


31 
TdWR(W) 
NlR 
Fall to Wait Valid Delay 
160 
80 
[2] 
32 
TdRD(W) 
/RD Fall to Wait Valid Delay 
160 
80 
[2] 
33 
TdWRf(REO) 
NlR 
Fall to NI//REO 
Not Valid Delay 
160 
80 


34 
TdRDf(REO) 
/RD Fall to NIl/REO 
Not Valid Delay 
160 
80 
35 
TdWRr(REO) 
NlR 
Fall /DTR//REO 
Not Valid Delay 
4TcPC 
4TcPc 
36 
TdRDr(REO) 
/RD Rise to /DTR//REO 
Not Valid Delay 
N/A 
N/A 


37 
TdPC(INT) 
PCLK Fall to /INT Valid Delay 
450 
175 


38 
TdIAiRD) 
/INT ACK to /R 
Fall (Acknowledge) 
Delay 
125 
75 
[3) 
39 
TwRDA 
/RD (Acknowledge) 
Width 
125 
70 
[3) 


40 
TdRDA(DR) 
/RD Fall (Acknowledge) 
to Read Data Valid Delay 
120 
70 


41 
TdRDA(INT) 
/RD Fall to /IN- 
Inactive 
Delay 
320 
200 
[2) 


42 
TdRD(WRO) 
/RD Rise to NlR 
Fall Delay for No Reset 
15 
10 


Z85C80 
SCSC!'" 
SERIAL COMMUNICATIONS 


10 MHz 
16 MHz 
II 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes t 


43 
TdWRQ(RD) 
NlR 
Rise to IRD 
Fall Delay for No Reset 
15 
10 


44 
TwRES 
NlR 
and IRD 
Coincident 
Low for Reset 
100 
75 


45 
Trc 
Valid Access 
liecovery 
Time 
3.5TcPc 
3.5TcPc 
[1] 


Notes: 
[1] Parameter is guaranteed 
by design and does not apply to Interrupt Acknowledge 
transactions. 
[2] Open-drain output, measured with open-drain test load. 
[3] Parameter is system dependent. 
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AC CHARACTERISTICS 
DMA Read Target Receive Cycle 
II 


No 
Description 
Min 
Max 
Units 


1 
DRO Low from IDACK 
Low 
100 
ns 
2 
IDACK 
High to DRO High 
N/A 
ns 
3 
IDACK 
Hold Time from End of IRD 
0 
ns 


4 
Data Access 
Time from Read Enable' 
100 
ns 
5 
Data Hold Time from End of IliD 
20 
ns 
6 
Width of IEOP Pulse [1] 
70 
ns 


7 
lACK 
Low to DRO High 
110 
ns 
8 
IDACK 
High to IREO Low (lACK 
High) 
120 
ns 
9 
lACK 
Low to IREO High 
125 
ns 


10 
lACK 
High to IREQ Low (lDACK 
High) 
120 
ns 
11 
Data Setup Time to lACK 
20 
ns 
12 
Data Hold Time from lACK 
65 
ns 


Notes: 
[1] 
IEOP, IRD, and IDACK must be concurrently 
Low for at least T6 for proper recognition of the IEOP pulse . 


• Read Enable is the occurrence 
of IRD and IDACK 


N/A - Not Applicable. 
Zilog does not test this spec. 
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AC CHARACTERISTICS 
DMA Read Initiator Receive Cycle 
II 
No 
Description 
Min 
Max 
Units 


1 
ORO Low from IDACK 
Low 
100 
ns 
2 
IDACK 
High to ORO High 
N/A 
ns 
3 
IDACK 
Hold Time from End of IRD 
0 
ns 


4 
Data Access 
Time from Read Enable' 
100 
ns 
5 
Data Hold Time from End of IRD 
20 
ns 
6 
Width of IEOP Pulse [1] 
70 
ns 


7 
IREO Low to ORO High 
140 
ns 
8 
IREO Low to lACK 
Low [3] 
115 
ns 


9 
IREO High to lACK 
High [2] 
100 
ns 


10 
Data Setup Time to IREO 
20 
ns 


11 
Data Hold Time from IREO 
65 
ns 


Notes: 
[1] lEap, IRD, and IDACK must be concurrently 
Low for at least T6 for proper recognition of the lEap 
pulse. 


• Read Enable is the occurrence 
of IRD and IDACI<. 


[2] For Fast Ack operation. lACK will be automatically 
released after IREQ. 
[3] Guaranteed 
by design 


N/A - Not Applicable. 
Zilog does not test this spec. 
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Z85CSO 
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COMMUNICATIONS 


ORO Low from IDACK 
Low 
IDACK 
High to ORO High 
Write Enable Width" 


115 [3] 
70 


90 
100 


IDACK 
Hold from End of /WR 
Data Setup to End of Write Enable" 
[3] 
Data Hold Time from End of /WR 


Width of IEOP Pulse [1] 
IREO Low to lACK 
Low 
IREQ High to ORO High 


IREO High to lACK 
High 
/WR High to Valid SCSI Data 
Data Hold from Write Enable" 
Data Setup to lACK 
Low 


Notes: 
[1] lEap, /WR, and IDACK must be concurrently 
Low for at least T7 for proper recognition of the lEap pulse, 
• Write Enable is the occurrence 
of /WR and IDACK, 
[2] For fast ACK operations, lACK should be released after IREQ, 
[3] Guaranteed by design 
N/A - Not Applicable, 
Zilog does not test this spec, 


II 
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AC CHARACTERISTICS 
DMA Write Target Send Cycle 
II 
No 
Description 
Min 
Max 
Units 


1 
DRO Low from IDACK 
Low 
100 
ns 
2 
IDACK 
High to DRO High 
N/A 
ns 
3 
Write Enable Width' 
70 
ns 


4 
IDACK 
Hold from /WR High 
0 
ns 
5 
Data Setup to End of Write Enable' 
[2] 
30 
ns 
6 
Data Hold Time from End of /WR 
40 
ns 


7 
Width of IEOP Pulse [1] 
70 
ns 
8 
lACK 
Low to IREO High 
125 
ns 
9 
IREO from End of IDACK 
(lACK 
High) 
130 
ns 


10 
lACK 
Low to DRO High (Target) 
110 
ns 
11 
lACK 
High to IREO Low (lD/iCK 
High) 
130 
ns 
12 
Data Hold from Write EnablE) 
15 
ns 
13 
Data Setup to IREO Low (Target) 
60 
ns 


Notes: 
[1] lEap, /WR, and IDACK must be concurrently 
L.owfor at least T7 for proper recognition of the lEap 
pulse . 
• Write Enable is the occurrence 
of IlaW and IDACK 
[2] Guaranteed by design 
N/A 
Not Applicable 
- Zilog does not test this spec. 
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AC CHARACTERISTICS 
CPU Write Cycle 


No 
Description 


1 
Address Setup to Write Enable' 


2 
Address Hold from End Write Enable' [1] 


3 
Write Enable Width' 


4 
Chip Select Hold from End of NlR 


5 
Data Setup to end of Write Enable' 


6 
Data Hold Time form End of NlR 


Min 
Max 
Units 


10 
ns 


0 
ns 


40 
ns 


0 
ns 


20 
ns 


20 
ns 


Note: 
• Write Enable is the occurrence 
of IWR anci/SCSICS. 
[1 J Guaranteed 
by design 


~2iu:JG 


AC CHARACTERISTICS 
CPU Read Cycle 


AC CHARACTERISTICS 
CPU Read Cycle 


Description 


Address 
Setup to Read Enable' 


Address 
Hold from End Read Enable' 
[1] 


Chip Select Hold from End of fRO 
Data Access 
Time from Rea.d Enable' 


Data Hold Time from End of Read Enable' 


Note: 
• Read Enable is the occurrence 
of IRD and /SCSICS. 
[1] Guaranteed by design. 
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/SCCCS to /SCSICS 
/SCSICS to /SCCCS 
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N 
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COMMUNICATIONS 


IBSY 
, 
~----w--- 
//////// 


ARB 
__ 
•__ 
I__PJ__ 


IBSY (IN) 
• 


AC CHARACTERISTICS 
Arbitration 


Description 


Bus Clear from /SEL Low 
Arbitrate 
Start from /BSY False 
Bus Clear from /BSY High 


Note: 
[1] Guaranteed by design, not tested. 


600 
2400 
1100 


II 
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AC CHARACTERISTICS 
Reset 
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Description 


Minimum 
Width of /RESET 


Z85C80 
SCSCI 


N 
SERIAL 
COMMUNICA nONS 


D 


."" 
DI 
, 
I 
61 


I 
•• 
(J) 


I 
I 
I 
f-._._.- 
_._. _.- 
EI 
E 
I 
U 


I 
I 
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I 
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NOTES, 


I. 
CONTROLLING 
DIHENSIOl<S 
, 
INCH 
2. LEADS 
ARE 
COPLANAR 
\/ITHIN 
.004 
IN. 


3. 
DIMENSION 
, 
~ 
INCH 


II 


SYMBOL 
MILLIMETER 
INCH 


MIN 
MAX 
MIN 
MAX 


A 
4.32 
4.57 
.170 
J80 


Al 
2.67 
2.92 
.105 
.115 


DIE 
25.02 
25.40 
.985 
1.000 


DIIEI 
24.13 
24.33 
.950 
.958 


D2 
22.86 
23.62 
.900 
.930 
I!I 
1.27 
TYP 
.osa 
TYP 


A 


A2 


AI 
-----f 
L 


SYMBOL 
MILLIMETER 
INCH 


MIN 
MAX 
HIN 
MAX 


A 
1.35 
1.60 
.053 
.063 


AI 
0.05 
0.20 
.002 
.008 


A2 
1.30 
1,50 
.051 
.059 


b 
0.15 
0.26 
.006 
.010 


c 
0,10 
0.20 
,004 
.008 


HO 
15.85 
16.15 
,62~ 
.636 


D 
13.90 
14.10 
.5~7 
.555 


HE 
15.85 
16.15 
.62~ 
,636 


E 
13.90 
14.l0 
.5~7 
.555 


Ii!1 
0.50 
TYP 
.020 
TYP 


L 
0.35 
I 
0.65 
.014 
I 
.026 


LE 
0.90 
I 
\.10 
,035 
I 
.0~3 


I. 
CDNTRDLLING 
DIMENSIONS 
, 
MM 
2. MAX 
CDPLANARITY 
, .1Dl>lo 


.00.- 


68-Pin 
PLCC 
10 MHz 
Z85C8010VSC 
16 MHz 
Z85C8016VSC 


100-Pin VQFP 
16 MHz 
Z85C8016ASC 


Package 
V = Plastic Chip Carrier 
A = Very Small Plastic Quad 
Flat Pack 


Temperature 
S = O°C to +70°C 


Environmental 
C = Plastic Standard 
E = Hermetic 
Standard 


Example: 


Z 
85C80 
16 
V 
S 
C 


~ 


Environmental 
Flow 


Temperature 
Package 
Speed 
Product 
Number 


Zilog Prefix 


ZB5CBOSerial Communication 
and Small Computer Interface II 


Z16C35/ZB5C35 CMOSISCCTMII 
In1tegrated Serial Communication 
Controller 


Application 
Notes II 


Support Product Information II 


Superintegration™ 
•• 
Products Guide U 


Zilog1s Literature Guide D 
Ordering Information 


Z16C35/Z85C35 
CMOS 
ISCCTM INTEGRATED SERIAL 


COMMUNICATIONS 
CONTROLLER 


• 
Two General-Purpose 
SCC Channels, Four DMA 
Supports all Zilog CMOS SCC Features: 
Channel; and a Universal Bus Interface Unit. 
II 


• 
Four DMA channels; Two Transmit and Two Receive 
Channels to and from the SCC. 


• 
A Universal Bus Interface Unit Providing a Simple 
Interface to Most CPUs with a Multiplexed or Non- 
Multiplexed bus; Compatible with 680 x 0 and 8 x 86 
CPUs. 


• 
32-Bit Addresses Multiplexed to 16-PinAddress/Data 
Lines 


• 
Two Independent, 0 to 4.0 Mbit/Second, Full-Duplex 
Channels, each with a Separate Crystal Oscillator, 
Baud RateGenerator, and Digital Phase-Locked Loop 
Circuit for Clock Recovery. 


• 
Multi-Protocol 
Operation 
Under Program Control; 


Programmable for NRZ, NRZI, or FM Data Encoding. 


• 
Asynchronous Mode with Five to Eight Bits and One, 
One and One-Half, or Two Stop Bits per Character; 
Programmable Clock Factor; Break Detection and 
Generation; 
Parity, Overrun, 
and Framing 
Error 


Detection. 


• 
Synchronous Mode with Internalor ExternalCharacter 
Synchronizationononeortwo SynchronousCharacters 
and CRC Generation and Checking with CRC-16 or 
CRC-CCID Preset to Either 1's or O's. 


• 
SDLC/HDLC Mode with Comprehensive Frame-Level 
Control, Automatic Zero Insertion and Deletion, I-Field 
Residue Handling, Abort Generation and Detection, 
CRCGeneration and Checking, and SDLC Loop Mode 
Operation. 


The Z85C35, directly equivalent to the Z16C35 ISCC, is a 
CMOSsuperintegrated device with a flexible Bus Interface 
Unit (BIU) connecting a built-in Direct Memory Access 
(DMA) cell to the CMOS Serial Communications Control 
(SCC) cell. 


The ISCCis a dual-channel, multi-protocol data communi- 
cations peripheral which easily interfaces to CPU's with 


either multiplexed or non-multiplexed address and data 
buses. The advanced CMOS process offers lower power 
consumption, higher performance, and superior noise 
immunity. The programming flexibility of the internal regis- 
ters allow the ISCC to be configured for a wide variety of 
serial communications applications. The many on-chip 
features such as, streamlined bus interface, four channel 


i-----------------------, 
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I 
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I 
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I 
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OMA, baud 
rate generators, 
digital 
phase-locked 
loops, 


and crystal 
oscillators 
dramatically 
reduce 
the need for 


external 
logic. Additional 
features, 
including 
a 10 x 19 bit 


status 
FIFO, 
are 
added 
to support 
high 
speed 
SOLC 


transfers 
using on-chip 
OMA controllers 
(Figure 
1). 


The 
ISCC can 
address 
up to four 
gigabytes 
per 
OMA 


channel 
by using the /UAS and /AS signals 
to strobe 
out 


32-bit multiplexed 
addresses. 


The ISCC handles 
asynchronous 
formats, 
synchronous 


byte-oriented 
protocols 
such as IBM Bisync, and synchro- 


nous bit-oriented 
protocols 
such as HOLC and IBM SOLC. 
This 
versatile 
device 
supports 
virtually 
any 
serial 
data 


transfer 
application 
(terminals, 
printers, 
diskette, 
tape 


drives, 
etc.). 


The device 
can generate 
and check 
CRC codes 
in any 


synchronous 
mode 
and 
can 
be programmed 
to check 


data integrity in various modes. The ISCC also has facilities 
for 
modem 
controls 
in both 
channels. 
In applications 


where these controls 
are not needed, 
the modem 
controls 


can be used for general-purpose 
I/O. 


The standard 
Zilog interrupt 
daisy chain is supported 
for 
interrupt 
hierachy 
control. 
Internally, 
the SCC 
cell 
has 


higher 
interrupt 
priority 
than the OIv1Acell. 


The 
OMA cell 
consists 
of four 
OMA channels; 
one 
for 


transmit and one for receive to and from each SCC channel, 


respectively. 
The cycle time for each OMA transfer 
is 400 


ns for the 10 MHz version. 
There is no idle cycle 
between 
OMA transfers. 


The OMA cell adopts 
a simple 
fly-by mode OMA transfer, 


allowing 
easy 
programming 
of the 
OMA 
cell 
and 
yet 
providing 
a powerful 
and efficient 
OMA access. 
The cell 


does not support 
memory-to-memory 
transfer. 


Priorities 
between 
the four OMA channels 
are program- 


mable 
to custom-fit 
user applications. 
Arbitration 
of Bus 


priority 
control 
signals 
between 
the ISCC OMA and other 
system 
OMA's should 
be handled 
outside 
the ISCC. 


The BIU has a universal 
interface 
to most system/CPU 
bus 


structures 
and timing. 
The first write 
to the ISCC after a 


hardware 
reset will confirm 
the bus interface 
type being 
implemented. 


Notes: 
All Signals with a preceding front slash, or, are active Low, e.g., 
BINI (WORD is active Low); IBNI (BYTE is active Low, only). 


Power 
Ground 
Vcc 
GND 


I 
I 
I 
I 


Request 
I 
I 
I 
I 
I 


4 Channel DMA 
I 
I 


lEa 


liNT 


ISYNCA 


IRTxCA 


GND 


VCC 


ADO 


ADl 


AD2 


AD3 


AD4 


AD5 


AD6 


AD7 


GND 


VCC 


N/C 


Z16C35JZ85C35 
CMOSISCC 


N 


IBUSREQ 


PCLK 


ISYNCB 


IRTxCB 


GND 


VCC 


ADS 


AD9 


ADl0 


ADll 


AD12 


AD13 


AD14 


AD15 


GND 


VCC 


N/C 


II 


The following 
section 
describes 
the Z16C35 
pin functions. 
Figure 
2 details 
the 
respective 
pin 
functions 
and 
pin 


assignments. 
All references 
to DMA are internal. 


ICTSA,ICTSB 
Clear To Send(inputs, 
active Low). If these 


pins are programmed 
as Auto Enables, a Low on the inputs 


enables the respective 
transmitters. 
If not programmed 
as 


Auto 
Enables, 
they 
may 
be 
used 
as general-purpose 


inputs. Both inputs are Schmitt-trigger 
buffered 
to accom- 


modate slow rise-time 
inputs. The sce 
cell detects 
pulses 


on these 
inputs and can interrupt 
the epu 
on both logic 
level transitions. 


IDCDA,IOCDB 
Data Carrier Detect 
(inputs, 
active 
Low). 
These pins function 
as receiver 
enables 
if they are pro- 


grammed 
for Auto 
Enables; 
otherwise 
they are used 
as 


general-purpose 
input pins. Both pins a'e Schmitt-trigger 
buffered 
to accommodate 
slow rise time signals. The see 


cell detects 
pulses on these pins and can interrupt the epu 


on both logic level transitions. 


IDTRA,/DTRB 
Data Terminal Ready(outputs, 
active Low). 


These outputs 
follow the state programmed 
into the DTR 


bit. 


lEI Interrupt 
Enable In (input, active High). lEI is used with 


IEO to form an interrupt 
daisy chain 
when there 
is more 
than one interrupt 
driven 
device. 
A high lEI indicates 
that 


no other 
higher 
priority 
device 
has an 
interrupt 
under 


service 
or is requesting 
an interrupt. 
The see 
cell has a 


higher 
interrupt 
priority than the DMA cell. 


IEO Interrupt 
Enable Out (output, active High). IEO is High 


only if lEI is High and the epu 
is not servicing 
the Isee 


(See 
or DMA) interrupt, 
or the Isee 
is not requesting 
an 
interrupt 
(Interrupt 
Acknowledge 
cycle 
only). 
IEO is con- 


nected to the next lower priority device's 
lEI input and thus 
inhibits 
interrupts 
from lower priority 
devices. 


liNT Interrupt(output, 
active Low). This signal is activated 


when the see 
or DMA requests 
an interrupt. 
Note that liNT 


is pulled high and is not an open-drain 
output. 
This signal 


tristates 
at reset. 
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PIN DESCRIPTION 
(Continued) 


IINTACK Interrupt 
Acknowledge 
(input, 
active 
Low). This 
is a strobe which 
indicates 
that an interrupt 
acknowledge 


cycle 
is in progress. 
During this cycle, 
the SCC and DMA 


interrupt 
daisy chain is resolved. 
The device 
is capable 
of 


returning 
an interrupt 
vector that may be encoded 
with the 
type of interrupt 
pending 
during 
this acknowledge 
cycle 
when RDor OS become high.INTACK 
may be programmed 
to accept 
a status acknowledge, 
a single 
pulse acknowl- 


edge, or a double pulse acknowledge. 
This is programmed 


in the Bus Configuration 
Register (SCR). The double 
pulse 
acknowledge 
is compatible 
with 8 x 86 family 
micropro- 


cessors. 


PCLK Clock(input). 
This is the master SCC and DMA clock 


used to synchronize 
internal 
signals. 
PCLK is a TIL 
level 


signal. PCLK is not required 
to havEl any phase relationship 


with the master 
system 
clock. 


RxDA, 
RxDB 
Receive 
Data (inputs, 
active 
High). 
These 


input signals 
receive 
serial data al standard 
TIL 
levels. 


IRTxCA, IRTxCB ReceivefTransmit 
Clocks (inputs, 
active 


Low). These pins can be programmed 
to several modes of 


operation. 
In each channel, 
RTxC may supply 
the receive 


clock, 
the 
transmit 
clock, 
the 
clock 
for the 
baud 
rate 


generator, 
or the clock for the Digital Phase-Locked 
Loop. 
These 
pins 
can 
also 
be programmed 
for use with 
the 


respective 
SYNC pins as a crystal 
oscillator. 
The receive 


clock 
may 
be 
1, 16, 32, 
or 64 times 
the 
data 
rate 
in 


asynchronous 
modes. 


IRTSA, IRTSB 
Request 
To Send (outputs, 
active 
Low). 
When the Request 
To Send (RTS) bit in Write Register 
5 is 


set, the RTS signal goes Low. When the RTS bit is reset in 
the Asynchronous 
mode and Auto Enable is on, the signal 


goes High after the transmitter 
is empty. 
In Synchronous 


mode or in Asynchronous 
mode with Auto Enable off, the 
RTS pin strictly 
follows 
the state of the RTS bit. Both pins 


can be used as general-purpose 
outputs. 


ISYNCA, 
ISYNCB 
Synchronization 
(inputs 
or outputs, 
active Low). These pins can act either as inputs, outputs, 
or part of the crystal oscillator 
circuit. 
In the Asynchronous 
Receive 
mode 
(crystal 
oscillator 
option 
not 
selected), 


these pins are inputs similar to CTS and DCD. In this mode, 
transitions on these lines affect the state ofthe Synchronous/ 
Hunt 
status 
bits 
in Read 
Register 
0 but 
have 
no other 


function. 


In External Synchronization 
mode wirh the crystal oscillator 


not selected, 
these 
lines also act as inputs. 
In this mode, 


SYNC must be driven Low to receive clock cycles after the 
last bit in the synchronous 
character 
is received. 
Character 


assembly 
begins 
on the rising edge 
of the receive 
clock 


immediately 
preceding 
the activation 
of SYNC. 
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In the 
Internal 
Synchronization 
mode 
(Monosync 
and 


Bisync) 
with the crystal 
oscillator 
not selected, 
these pins 


act as outputs 
and are active 
only during 
the part of the 


receive 
clock cycle in which synchronous 
condition 
is not 


latched. 
These outputs 
are active 
each time a synchroni- 
zation 
pattern 
is recognized 
(regardless 
of 
character 


boundaries). 
In SDLC mode, 
the pins act as outputs 
and 


are valid on receipt 
of a flag. 


TxDA, TxDB 
Transmit 
Data (outputs, 
active 
high). These 


output 
signals 
transmit 
serial data at standard 
TIL 
levels. 


/TRxCA, /TRxCB 
Transmit/Receive 
Clocks (inputs 
or out- 
puts, 
active 
Low). 
These 
pins 
can 
be 
programmed 
in 


several different 
modes of operation. 
TRxC may supply the 


receive 
clock 
or the transmit 
clock 
in the input 
mode 
or 


supply 
the output 
of the Digital 
Phase-Locked 
Loop, the 
crystal 
oscillator, 
the baud rate generator, 
or the transmit 


clock 
in the output 
mode. 


ICE Chip Enable(input, 
active Low). This signal selects the 


ISCC for a peripheral 
read or write operation. 
This signal is 


not used when the ISCC is bus master. 


AD15-ADO 
Data bus (bidirectional, 
tri-state). 
These lines 


carry data and commands 
to and from the ISCC. 


IRD Read (bidirectional, 
active 
Low). When the ISCC is a 


peripheral 
(i.e. 
bus slave), 
this 
signal 
indicates 
a read 


operation 
and when 
the 
ISCC is selected, 
enables 
the 


ISCC's bus drivers. As an input, /RD indicates 
that the CPU 
wants 
to read from the ISCC read 
registers. 
During 
the 


Interrupt Acknowledge 
cycle, /RD gates the interruptvector 


onto 
the 
bus 
if the 
ISCC 
is the 
highest 
priority 
device 


requesting 
an interrupt. 
When the ISCC is the bus master, 


this signal is used to read data. As an output, after the ISCC 
has taken 
control 
of the system 
buses, 
/RD indicates 
a 


DMA-controlled 
read from a memory 
or I/O port address. 


IWR 
Write (bidirectional, 
active 
Low). When the ISCC is 


selected, 
this signal 
indicates 
a write 
operation. 
As an 
input, this indicates 
that the CPU wants to write control 
or 


command 
bytes to the ISCC write registers. 
As an output, 


after the ISCC has taken control 
of the system 
buses /WR 
indicates 
a DMA-controlled 
write to a memory 
or I/O port 


address. 


IDS Data Strobe (bidirectional, 
active 
Low). A Low on this 


signal 
indicates 
that the AD15-ADO 
bus is used for data 


transfer. When the ISCC is not in control 
of the system 
bus 


and the external 
system 
is transferring 
information 
to or 


from the ISCC, /DS is a timing 
input used 
by the ISCC to 


move data to or from the AD 15-ADO bus. Data is written into 
the ISCC by the external 
system 
on the Low to High /DS 
transition. 
Data 
is read 
from 
the 
ISCC 
by the 
external 
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system while /DS is Low. There are no timing requirements 
between 
/DS as an input and ISCC clock; 
this allows use 
of the 
ISCC with a system 
bus which 
does 
not have 
a 
bussed 
clock. 


During a DMA operation 
when the ISCC is in control 
of the 
system, 
DS is an output 
generated 
by the 
SCC and used 
by the system to move data to or from the AD15-ADO 
bus. 
When the ISCC has bus control, 
it writes 
to the external 
system 
by placing 
data on the AD15-ADO 
bus before the 


High-to-Low 
DS transition 
and holds the data stable 
until 


after the Low-to-High 
DS transition; 
while reading 
from the 
external 
system, 
the Low-to-High 
transition 
of DS inputs 
data from the AD15-ADO 
bus into the ISCC. 


RlIW Read/Write(bidirectional). Read polarity is High and 
write polarity 
is Low. When the ISCC is bus master, 
R//W 


indicates 
the data direction 
of the current 
bus transaction, 
and is stable from when AS is High until the bus transaction 
ends. When the ISCC is not in control of the system bus and 
the external 
system 
is transferring 
information 
to or from 


the 
ISCC, 
R//W is a status 
input 
used 
by the 
ISCC to 
determine 
if data is entering 
or leaving 
on the AD15-ADO 
bus during /DS time. In such a case, Read (High) indicates 
that the system is requesting 
data from the ISCC and Write 
(Low) indicates 
that the system 
is presenting 
data to the 
ISCC. The only timing requirements 
for R/rVVas an input are 
defined 
relative 
to DS. When the ISCC is in control 
of the 
system bus, R//W is an output generated 
I:;ythe ISCC, with 


Read 
indicating 
that 
data 
is being 
requested 
from 
the 
addressed 
location 
or device, 
and Write 
indicating 
that 


data 
is being 
presented 
to the 
addressed 
location 
or 


device. 


IUAS 
Upper Address Strobe (Output, 
active 
Low). This 
signal is used if the address 
is more than 16-bit. The upper 


address, 
A31-A 16, can be latched 
externally 
by the rising 
edge of this signal. /UAS is active first before AS becomes 
active. 
This signal 
and AS are used by t e DMA cell. 


IAS 
Lower Address Strobe (Bidirectional, 
active 
Low). 


When the ISCC is bus master, this signal when an output, 
is used as a lower address 
strobe for AD15-ADO. 
It is used 


in conjunction 
with UAS since the address 
is 32-bits. 
This 
signal and /UAS are used by the DMA cell when it is bus 
master. 
When ISCC is not bus master, 
this signal 
is used 


in the multiplexed 
bus modes 
to latch the address 
on the 
AD lines. The /AS signal is not used in the non-multiplexed 
bus modes 
and should 
be tied to Vcc in these cases. 


IWAIT/IROY 
Wait/Ready(bidirectional, 
active Low).ltmay 
be programmed 
to function 
either 
as a Wait 
signal 
or 


Ready 
signal 
during 
the 
BCR write. 
When 
the 
BCR is 


written to Channel 
A (A l/N/B 
High during 
the BCR write), 


this 
signal 
functions 
as a WAIT 
and 
thus 
supports 
the 
READY function 
of 8 x 86 microprocessors 
family. When 


the BCR writes 
to Channel 
B (A l/A//B 
Low), 
this signal 
functions 
as a READY and supports 
the DTACK function 
of 
the 680 x 0 microprocessor 
family. 


This signal is an output 
when the ISCC in not bus master. 


In this case, the Wait/RDY 
signal 
indicates 
when the data 
is available 
during 
a read cycle; when the device 
is ready 
to receive 
data 
during 
a write 
cycle; 
and when 
a valid 
vector 
is available 
during an interrupt 
acknowledge 
cycle. 


When the ISCC is the bus master (the DMA cell has taken 
control 
of the bus), the /Wait//RDY 
signal 
functions 
as a 
WAIT 
or READY 
input. 
Slow 
memories 
and 
peripheral 
devices can assert WAITto extend /DS during bus transfers. 
Similarly, memories 
and peripherals 
use READY to indicate 
that its output 
is valid or that it is ready to latch input data. II 


IBUSACK 
Bus Acknowledge (input, 
active 
Low). Signals 
the bus has been released 
to the DMA. If the /BUSACK 
is 
inactive 
before the DMA transfer 
is completed, 
the current 


DMA transfer 
is aborted. 
This signal tri-states 
at reset. 


IBUSREQ 
Bus Request(output, active Low). This signal is 
used by the DMA to obtain 
the bus from the CPU. 


AO/SCCIIOMA 
OMA Channel/SCC Select/OMA Select(bi- 


directional). 
When 
this 
pin 
is used 
as 
input, 
a high 
selects the SCC cell and a low selects the DMA cell. When 
this pin is used as output, 
the signal on this pin is used in 
conjunction 
with A 1/A//B pin output to identify which 
DMA 
channel 
is active. This information 
can be used by the user 
to determine 
whether 
to issue a DMA abort command. 
AO/ 
SCC//DMA 
and A 1/A//B output encoding 
is shown below: 


A1/A1/B 


1 
1 
o 
o 


AO/SCCIIDMA 


1 
o 
1 
o 


RxA 
TxA 
RxB 
TxB 


A1/A1/B 
OMA Channel/Channel NChannel 
B (bidirec- 
tional). 
This signal, 
when used as input, 
selects 
the SCC 
channel 
in which the read and write operation 
occurs. 
Note 


that AO/SCC//DMA 
pin must 
be held 
high to select 
this 
feature. 
When this pin is used as an output, 
it is used 
in 
conjunction 
with the AO/SCC//DMA 
pin output 
to identify 
which 
DMA channel 
is active. 
During 
a DMA peripheral 
access, 
the A 1/A//B pin is ignored. 


IRESET 
(input, 
active 
Low). This signal 
resets the device 


to a known state. The first write to the ISCC after a reset 
accesses 
the BCR to select additional 
bus options 
for the 
device. 
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FUNCTIONAL 
DESCRIPTION 


The functional capabilities of the Isee are described in 
three blocks: the see 
cell, the DMA cell, and the Bus 


Interface Unit (BIU). Each of the blocks are described 
independently in the following sections with the Isee 


architecture shown in Figure 3. Please refer to the Isee 
Technical Manual for a detailed description of the func- 
tions outlined here. 


Baud Rate 
Generator 
DMA 
A 
Channel 0 
} 
Serial Data 


} 
Channel Clocks 


ISYNC 


Channel 1 
flNail 


} 
Modem, DMA, 
or Other 
Controls 
ADO-AD15 


Control 
} 
Modem, DMA, 
or Other 
Controls 
Interrupt 
~ 
Interrupt 
Channel B 
lOX 
19 


Control 
Control 
Channa! 2 
Frame 


Lines 
Logic 


Registers 
Slaus 
} 
Serial Data 


FIFO 
} 
Channel Clocks 


111 


Channel 3 
ISync 


Baud Rate 
/Wait 


Generator 


+ 5V GND PCLK 
B 


SCC Cell Data Communications 
Capabilities. 
The Isee 


provides two independentfull-duplex programmable chan- 
nelsfor use in any common asynchronous or synchronous 
data communications protocol. The Isee 
is built from 


Zilog's industry standard see core and iscompatible with 
designs using Zilog's see 
to receive and transmit data 


(Figure 4). 


Asynchronous 
Modes. 
Send and Receive can be ac- 


complished independently on each channel with five to 
eight bits per character, plus optional even or odd parity. 
The transmitters can supply one, olle-and-a-half, or two 
stop bits per character and can provide a break output at 
any time. The receiver break-detection logic interrupts the 
epu both at the start and at the end of a received break. 
Reception is protected from spikes by a transient spike- 
rejection mechanism that checks the signal one-half a bit 
time after a Low level is detected on the receive data input 
(RxDA or RxDB in Figure 2). If the l.ow does not persist 
(e.g., a transient), the character assembly process does 
not start. 


Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 


occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 
in checking process avoids the interpretation of a framing 
error as a new start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 


The Isee does not require symmetric transmit and receive 
clock signals - a feature allowing use of the wide variety of 
clock sources. The transmitter and receiver can handle 
data at a rate supplied to the receive and transmit clock 
inputs. In Asynchronous modes, the SYNe pin may be 
programmed as an input used for functions such as 
monitoring a ring indicator. 


Synchronous 
Modes. 
The Isee 
supports both byte- 
oriented and bit-oriented synchronous communication. 
Synchronous byte-oriented protocols can be handled in 
several modes, allowing character synchronization with a 
6-bit or a-bit synchronous character (Monosync), and 12- 
bit synchronization pattern (Bisync), or with an external 
synchronous signal. Leading sync characters can be 
removed without interrupting the epu. 


BR 
Generator 
Input 


BR Generator Output 


DPLLOutput 


TRxC 
RTxC 


Receive 
Clock 


Transmit 
Clock 
DPLL Clock 
BR Generator Clock 


II 
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FUNCTIONAL 
DESCRIPTION 
(Continued) 


Five or 7-bit synchronous 
characters 
are detected 
with 8- 


or 16-bit patterns 
in the ISCC by overlapping 
the larger 
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pattern across multiple 
incoming 
synchronous 
characters 


as shown 
in Figure 5. 


\ 
T 
\. 
8 
) 
Y 
16 


CRC checking 
for Synchronous 
byte oriented 
modes 
is 


delayed 
by one 
character 
time 
so that 
the 
CPU 
may 


disable CRC checking 
on specific 
characters. 
This permits 


the implementation 
of protocols 
such as IBM Bisync. 


Both CRC-16 8x86 
+ X15 + X2 + 1) and CCID 
8 x 86 + X12 


+ X5 + 1) error checking 
polynomials 
are supported. 
Either 


polynomial 
may be selected 
in all Synchronous 
modes. 
Users may preset the CRC generator 
and checker 
to all 1's 


or all O's.The ISCC also provides a feature that automatically 
transmits 
CRC data when 
no other 
data 
is available 
for 


transmission. 
This allows 
for higr 
speed 
transmissions 


under 
OMA control, 
with no need for CPU intervention 
at 


the end of a message. 
When there 
is no data or CRC to 


send in Synchronous 
modes, 
the transmitter 
inserts 6-, 8, 


or 16-bit synchronous 
characters, 
regardless 
of the pro- 


grammed 
character 
length. 


The ISCC supports 
Synchronous 
bit-oriented 
protocols, 


such as SOLC and HOLC, 
by performing 
automatic 
flag 


sending, 
zero insertion, 
and CRC generation. 
A special 


command 
is used to abort a frame in transmission. 
At the 


end of a message, 
the ISCC autornatically 
transmits 
the 


CRC and trailing flag when the transmitter 
underruns. 
The 


transmitter 
may also be programmed 
to send an idle line 


consisting 
of continuous 
flag characters 
or a steady mark- 


ing condition. 


If a transmit 
underrun 
occurs 
in the middle 
of a message, 
an external/status 
interrupt 
warns 
the CPU of this status 


change 
so that an abort may be issued. The ISCC may also 


be programmed 
to send 
an abort 
itself 
in case 
of an 


underrun, 
relieving 
the CPU of this task. One to eight bits 


per character 
can be sent, allowing 
mception 
of a message 


with no prior information 
about 
the character 
structure 
in 


the information 
field of a frame. 


The receiver 
automatically 
acquires 
synchronization 
on 


the leading flag of a frame in SOLC or HOLC and provides 
a synchronization 
signal on the SYNC pin (an interrupt 
can 


also be programmed). 
The receiver 
can be programmed 


to search 
for frames 
addressed 
by a single 
byte (or four 


bits within a byte) of a user-selected 
address 
or to a global 


broadcast 
address. 
In this mode, 
frames 
not matching 


either the user-selected 
or broadcast 
address 
are ignored. 


The 
number 
of address 
bytes 
can 
be extended 
under 


software control. 
For receiving 
data, an interrupt 
on the first 


received 
character, 
or an interrupt 
on every character, 
or 


on special 
condition 
only (end-of-frame) 
can be selected. 


The receiver 
automatically 
deletes 
all O's inserted 
by the 


transmitter 
during 
character 
assembly. 
CRC is also cal- 


culated 
and 
is automatically 
checked 
to validate 
frame 


transmission. 
At the end of transmission, 
the status 
of a 


received 
frame is available 
in the status registers. 
In SOLC 


mode, 
the ISCC must be programmed 
to use the SOLC 


CRC polynomial, 
but the generator 
and checker 
may be 


preset 
to all 1's or all O's. The CRC 
is inverted 
before 


transmission 
and the receiver 
checks 
against 
the bit pat- 


tern 0001110100001111. 


NRZ, NRZI or FM coding 
may be used in any 1x mode. The 


parity options 
available 
in Asynchronous 
modes 
are avail- 


able in Synchronous 
modes. 


SOLe 
Loop Mode. The ISCC supports 
SOLC Loop mode 


in addition 
to normal 
SOLC. In an SOLC Loop, there 
is a 


primary controller 
station that manages 
the message 
traffic 


flow on the loop and any number of secondary 
stations. 
In 


SOLC Loop mode, 
the ISCC performs 
the functions 
of a 


secondary 
station 
while 
an 
ISCC 
operating 
in regular 


SOLC mode acts as a controller 
(Figure 
6). 
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A secondary 
station in an SOLC Loop is always listening to 


the messages 
being 
sent around 
the loop 
and, 
in fact, 
passes these messages 
to the rest of the loop by retrans- 


mitting 
them 
with 
a one-bit-time 
delay. 
The 
secondary 


station places its own message 
on the loop only at specific 


times. The controller 
signals 
that secondary 
stations 
can 


transmit messages 
by sending 
a special 
character, 
called 


an EOP (End Of Poll), around the loop. The EOP character 
is the bit pattern 
11111110. 
Because 
of zero 
insertion 


during 
messages, 
this 
bit pattern 
is unique 
and 
easily 


recognized. 


When a secondary 
station has a message 
to transmit 
and 


recognizes 
an EOP on the line, it changes 
the last binary 


1 of the EOP to a 0 before transmission. 
This has the effect 


of turning 
the EOP into a flag sequence. 
The secondary 


station now places 
its message 
on the loop and terminates 


the message 
with an EOP. Any secondary 
stations further 


down the loop with messages 
to transmit 
appends 
their 


messages 
to the message 
of the first secondary 
station by 


the same 
process. 
Any secondary 
stations 
without 
mes- 


sages to send merely echo the incoming 
message 
and are 


prohibited 
from 
placing 
messages 
on the loop 
(except 


upon recognizing 
an EOP.) 


SOLC Loop mode 
is a programmable 
option 
in the ISCC. 
NRZ, NRZI, and FM coding 
may all be used in SOLC Loop 
mode. 


SOLC 
FIFO. 
The 
ISCC's 
ability 
to receive 
high 
speed 


back-to-back 
SOLC frames is maximized 
by a 1O-bit deep 


by 19-bitwide 
status FIFO. When enabled 
(through 
WR15, 


bit 02), 
it provides 
the 
OMA the 
ability 
to continue 
to 
transfer data into memory so that the CPU can examine the 
message 
later. For each SOLC frame, a 14-bit byte count 


and 
5 status/error 
bits are stored. 
The 
byte 
count 
and 


status bits are accessed 
through 
Read Registers 
6 and 7. 


Read Registers 
are only accessible 
when 'the SOLC FIFO 


is enabled. 
The 10 x 19 status FIFO is separate 
from the 3 


byte receive 
data FIFO. 


Notes 
on the SOLC 
FIFO. When 
using 
the SOLC FIFO 


enhancement 
in channel 
B, it is necessary 
to enable 
the 
enhancement 
in channel 
A. There 
is no special 
require- 


ment to enable 
the enhancement 
in channel 
A only, 
or to 


use it in both channels. 
Oesigns 
using only one channel 


should, 
therefore, 
use channel 
A. 
II 
When an SOLC frame is received 
with an abort condition, 


the byte counter 
in the FIFO enhancement 
is not reset. 


Therefore, 
after 
the abort 
is received, 
a dummy 
frame 


consisting 
of a flag should 
be sent by the transmitter. 
This 


resets 
the byte counter 
for the next frame. 
The aborted 


frame has a byte count which includes 
the byte count of the 


next dummy 
frame. 


Baud Rate Generator. 
Each channel 
in the ISCC contains 


a programmable 
baud 
rate 
generator. 
Each 
generator 


consists 
of two 8-bit time constant 
registers 
that form a 16- 


bit time constant, 
a 16-bit down counter, 
and a flip-flop 
on 


the output 
producing 
a square wave. On start-up, 
the flip- 


flop on the output is set in a High state, the value in the time 
constant 
register 
is loaded 
into 
the 
counter, 
and 
the 
counter 
starts counting 
down. The output of the baud rate 


generator 
toggles 
upon reaching 
0, the value 
in the time 
constant 
register 
is loaded 
into 
the 
counter, 
and 
the 


process 
is repeated. 
The time constant 
may be changed 


at any time, but the new value does not take effect until the 
next load of the counter. 


The output 
of the baud 
rate generator 
may be used 
as 
either the transmit 
clock, 
the receive 
clock, 
or both. It can 


also drive the Oigital 
Phase-Locked 
Loop (see next sec- 


tion). 


If the receive clock or transmit 
clock is not programmed 
to 


come 
from 
the TRxC 
pin, 
the output 
of the 
baud 
rate 


generator 
may be echoed 
out via the TRxC pin. 


The following 
formula 
relates the time constant 
to the baud 


rate where PCLK or RTxC is the baud rate generator 
input 


frequency 
in Hertz. The clock mode 
is 1, 16, 32, or 64, as 


selected 
in Write Register 
4, bits 06 and 07. Synchronous 


operation 
modes should select 1 and Asynchronous 
should 


select 
16, 32 or 64. 


PCLK or RTxC Frequency 


Time Constant = 
--------- 
- 2 


2(Baud 
Rate)(Clock 
Mode) 
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FUNCTIONAL 
DESCRIPTION 
(Continued) 


Digital Phase-Locked 
Loop. The ISCC contains 
a Digital 
Phase-Locked 
Loop (DPLL) to recover 
clock 
information 


from a data stream with NRZI or FM encoding. 
The DPLL 


is driven by a clock that is nominally 
32 (NRZI) or 16 (FM) 
times the data rate. The DPLL uses this clock, 
along with 


the data stream, 
to construct 
a clock 
for the data. 
This 


clock is then used as the ISCC receive 
clock, the transmit 


clock, 
or both. 


For NRZI encoding, 
the 
DPLL 
counts 
the 32x clock 
to 


create 
nominal 
bit times. As the 32x clock 
is counted, 
the 


DPLL is searching 
the incoming 
data stream 
for edges 


(either 1 to 0, orOto 
1). Whenever 
ar) edge is detected, 
the 


DPLL makes a count adjustment 
(during the next counting 


cycle), 
producing 
a terminal 
count closer to the center of 


the bit cell. 


For FM encoding, 
the DPLL still counts 
from 0 to 31, but 


with a cycle corresponding 
to two bit times. When the DPLL 


is locked, the clock edges 
in the data stream should occur 


between 
counts 
15 and 16 and between 
counts 31 and O. 


The DPLL looks for edges 
only during 
a time centered 
on 


the 15 to 16 counting 
transition. 


The 32x clock for the DPLL can be orogrammed 
to come 


from either the RTxC input or the output 
of the baud 
rate 
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generator. 
The DPLL output 
may be programmed 
to be 


echoed 
out of the ISCC via the TRxC pin (if this pin is not 


being 
used as an input). 


Data Encoding. 
The ISCC may be programmed 
to encode 


and decode 
the serial data in four different 
ways (Figure 7). 


In NRZ encoding, 
a 1 is represented 
by a High level and a 


o is represented 
by a Low level. In NRZI encoding, 
a 1 is 


represented 
by no change 
in level and a 0 is represented 


by a change 
in level. 
In FM1 (more 
properly, 
bi-phase 


mark), a transition 
occurs 
at the beginning 
of every bit cell. 
A 1 is represented 
by an additional 
transition 
at the center 


of the bit cell and 
a 0 is represented 
by no additional 
transition 
at the center 
of the bit cell. 
In FMO (bi-phase 


space), 
a transition 
occurs 
at the beginning 
of every 
bit 
cell. A 0 is represented 
by an additional 
transition 
at the 


center 
of the 
bit cell, 
and 
a 
1 is represented 
by 
no 


additional 
transition 
at the center of the bit cell. In addition 


to these four methods, 
the ISCC can be used to decode 


Manchester 
(bi-phase 
level) data by using the DPLL in the 


FM mode 
and 
programming 
the receiver 
for NRZ data. 


Manchester 
encoding 
always produces 
a transition 
at the 


center of the bit cell. If the transition 
is 0 to 1, the bit is a O. 


If the transition 
is 1 to 0, the bit is a 1. 


Auto Echo and Local Loopback. 
Th'9 ISCC is capable 
of 


automatically 
echoing 
everything 
it receives. 
This feature 


is useful 
mainly 
in Asynchronous 
rrodes, 
but works 
in 


Synchronous 
and 
SDLC 
modes 
as well. 
In Auto 
Echo 


mode, TxD is RxD. Auto Echo mode ca.n be used with NRZI 
or FM encoding 
with no additional 
delay because 
the data 


stream is not decoded 
before retransmission. 
In Auto Echo 


mode, 
the ICTS input 
is ignored 
as a transmitter 
enable 


(although 
transitions 
on this input can still cause interrupts 


if programmed 
to do so). In this mode, 
the transmitter 
is 


actually 
bypassed 
and the programmer 
is responsible 
for 


disabling 
transmitter 
interrupts 
and /WAITIIREQUEST 
on 


transmit. 
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The ISCC is also capable 
of localloopback. 
In this mode 


TxD is RxD is just like Auto Echo mode. However, 
in Local 


Loopback 
mode 
the internal 
transmit 
data is tied to the 


internal 
receive 
data 
and 
RxD is ignored 
(except 
to be 


echoed 
out via TxD). The /CTS and /DCD 
inputs are also 


ignored 
as transmit 
and receive 
enables. 
However, 
tran- 


sitions 
on these 
inputs 
can 
still cause 
interrupts. 
Local 
Loopback 
works in Asynchronous, 
Synchronous 
and SDLC 


modes with NRZ, NRZI or FM coding 
of the data stream. 


DMA Core. The ISCC contains 
four independent 
fly-by 


mode 
DMA channels. 
Each 
of the ISCC's 
transmit 
and 


receive 
channels 
has a DMA channel 
dedicated 
to it to 


move data to-and-from 
memory. 
The DMA channels 
are 


dedicated 
to the transmit 
and receive 
FIFO's, and there- 


fore, can not be used for device 
initialization. 
Each DMA 


has a 32-bit address 
and a 16-bit byte counter. 
The DMA 


address 
may be incremented 
or decremented 
providing 


flexibility 
in doing 
block transfers. 


See the I/O Interface 
Capabilities 
Section for more details 


on the DMA features. 
II 


The ISCC contains 
a flexible 
bus interface 
that is compat- 


ible with a variety of microprocessors 
and microcontrollers. 


The 
device 
is designed 
to work 
with 
8- or 
16-bit 
bus 


systems 
and may be used with address/data 
multiplexed 


busses or non-multiplexed 
busses. The multiplexed 
bus is 


selected 
for the ISCC if there is an Addmss 
Strobe prior to 


or during 
the 
transaction 
which 
writes 
the 
BCR. 
If no 


Address 
Strobe is present prior to or during the transaction 


which writes the BCR, a non-multiplexed 
bus is selected. 


When the ISCC is initialized 
for non-multiplexed 
operation, 
register addressing 
for the ISCC cell is (with the exception 


of WRO and RRO), accomplished 
as follows. Programming 


the write registers 
requires 
two write opmations 
and read- 


ing the read 
registers 
requires 
both a write 
and a read 


operation. 
The first write is to WRO whic 
contains 
four bits 


that point to the selected 
register 
(notH point high com- 
mand). The second 
write is the actual control word for the 


selected 
register. 
If the second 
operation 
is a read, 
the 


selected 
register 
is accessed. 
When 
in the 
non-multi- 


plexed 
mode, 
all of the registers 
in the SCC cell of the 


ISCC, including 
the data registers, 
are accessed 
in this 


fashion. The pointer register 
is automatically 
cleared 
after 


the second 
read or write operation 
so that WRO (or RRO) is 


addressed 
again. 
Note that when the CMA is not used to 


address 
the data, the data registers 
must be accessed 
by 


pointing to Register 8. This is in contrast to the 28530 which 
allows direct addressing 
of the data registers 
through 
the 


C/O pin. 


When the ISCC is initialized 
for non-multiplexed 
operation, 


register addressing 
for the DMA cell (with the exception 
of 
CSAR) 
is accomplished 
as follows 
and 
is completely 


independent 
of the SCC 
cell 
register 
addressing. 
Pro- 


gramming 
the write registers 
requires 
tVI'Owrite operations 


and reading 
the read registers 
requires 
both a write and a 


read operation. 
The first write is to the Command 
Status 


Address 
Register 
(CSAR) 
which 
contains 
five 
bits that 


point to the selected 
register (CSAR bits 4 - 0). The second 


write is the actual control 
word for the selected 
register. 
If 
the second 
operation 
is a read, the selected 
register 
is 


accessed. 
When 
in the non-multiplexed 
mode, 
all of the 


registers 
in the DMA cell of the ISCC may be accessed 
in 


this fashion. 
The pointer 
bits 
are automatically 
cleared 


after the second 
read or write operation 
so that CSAR is 


addressed 
again. 


When the ISCC is initialized 
for multiplexed 
bus operation, 


all registers 
in the SCC cell are directly 
addressable 
with 


the register address 
occupying 
AD5 through 
AD1, or AD4 


through ADO (Shift Left! Shift Right modes). 
Two additional 
pins, AO/SCC//DMA 
and A1/N/B 
control 
the channel 
A/B 
register 
selection 
and the SCC channel 
/DMA 
selection. 


Refertothe 
AO/SCC//DMAand 
A 1/N/B pin descriptions 
for 


the encoding 
of these signals. 


The Shift Left/Shift 
Right modes 
for the address 
decoding 


for the internal 
registers 
(multiplexed 
bus) are separately 


programmable 
for the SCC cell and for the DMA cell. For 


the SCC cell the programming 
and operation 
is identical 
to 


that in the SCC; programming 
is accomplished 
through 


Write Register 
0 (WRO), bits 1 and 0 (Figure 
9). 


The programming 
of the Shift Left/Shift Right modes for the 


DMA cell is accomplished 
in the BCR, bitO. In this case, the 


shift function 
is similar to that for the SCC cell; with Shift left, 


the internal register addresses 
are decoded 
from bits AD5 


through 
AD1 
and 
with 
Shift 
Right, 
the 
internal 
register 


addresses 
are decoded 
from bits AD4 through 
ADO. 


When the multiplexed 
bus mode is selected, 
Write Regis- 
ter 0 (WRO) takes on the form of WRO in the Z8030 (Figure 
9). 
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FUNCTIONAL 
DESCRIPTION 
(Continued) 


All data transfers 
to and from the ISCC are done in bytes 


even though 
the data can, at special 
times, occupy 
the 


lower or upper 
byte of the 16-bit bus. When accessed 
as 


a peripheral 
device (i.e., when the ISCC is not a bus master 


performing 
DMA transfers), 
all bus transactions 
are on the 


lower 8 bits of the bus with the following 
exception: 


When the ISCC registers 
are read, the byte data is present 


on both the lower 8 bits of the bus and the upper 
8 bits of 
the bus. Data is accepted 
onlyon 
the lower 8 bitsofthe 
bus 
except 
in certain 
DMA transfers. 


During 
DMA transfers, 
data may be transferred 
to or from 


the ISCC on the upper 8 bits of the bus for odd or even byte 
transfers. 
During DMA transfers 
to memory from the ISCC, 
byte data only is transferred 
and the data appears 
on both 


the lower 8 bits and is replicated 
on the upper 8 bits of the 


bus. 


Z16C351Z85C35 
CMOS ISCC 
N 


During DMA transfers 
to the ISCC from memory, 
byte data 


only is transferred 
and normally 
data is accepted 
only on 


the lower 8 bits of the bus. However, 
the byte swapping 


feature may be used to elect on which 
byte of the bus the 


data is accepted. 
The byte swapping 
feature is enabled 
by 


programming 
the Byte Swap Enable bit to a 1 in the BCR. 


The odd/even 
byte transfer selection 
is made by program- 


ming the Byte Swap 
Select 
bit in the BCR. If Byte Swap 


Select is a 1, then even address 
bytes (transfers 
where the 


DMA address 
has AD equal 0) are transferred 
on the lower 


8 bits of the bus and odd address 
bytes (transfers 
where 


the DMA address 
has AD equal 
1) are transferred 
on the 


upper 8 bits of the bus. If Byte Swap Select is a 0, then even 
address 
bytes (transfers 
where the DMA address 
has AD 


equal 0) are transferred 
on the upper 8 bits of the bus and 


odd address 
bytes (transfers 
where the DMA address 
has 


AD equal 
1) are transferred 
on the lower 8 bits of the bus. 


The ISCC offers the choice 
of Polling, 
Interrupt 
(vectored 


or non-vectored), 
and 
DMA Transfer 
modes 
to transfer 


data, status, and control 
information 
to and from the CPU. 


Polling. 
In this 
mode 
all interrupts 
and 
the 
DMA's 
are 


disabled. 
Three status registers 
in the SCC are automati- 


cally 
updated 
whenever 
any function 
is performed. 
For 


example, 
end-of-frame 
in SDLC mode sets a bit in one of 


these status registers. 
With polling, 
the CPU must periodi- 


cally 
read 
a status 
register 
until 
the 
register 
contents 


indicate 
the need for some CPU action to be taken. Only 


one register 
in the SCC needs to be read; depending 
on 


the contents 
of the register, 
the CPU either 
reads 
data, 
writes data, or satisfies 
an error condition. 
Two bits in the 


register 
indicate 
the need for data transfer. 
An alternative 


is to poll the Interrupt 
Pending 
register 
to determine 
the 


source 
of an interrupt. 
The status for both SCC channels 


resides 
in one register. 


Interrupts. 
When the ISCC responds 
to an Interrupt 
Ac- 


knowledge 
signal 
(INTACK) 
from the CPU, an interrupt 


vector 
is placed 
on the data bus. Both the SCC and the 


DMA contain vector registers. 
Depending 
on the source of 


interrupt, 
one of these vectors 
is returned. 
Either unmodi- 


fied or modified 
by the interrupt 
status to indicate 
the exact 


cause of the interrupt. 


Each of the six sources 
in interrupts 
in the SCC (Transmit, 
Receive, 
and External/Status 
interrupts 
in both channels) 


and each DMA channel 
has three bits associated 
with the 


interrupt 
source: 
Interrupt 
Pending 
(IP), Interrupt 
Under 


Service 
(IUS), and Interrupt 
Enable (I 
). If the IE bit is set 


for any given 
source 
of interrupt, 
then that 
source 
can 


request 
interrupts. 
The only exception 
to this rule is when 


the associate 
Master 
Interrupt 
Enable 
(MIE) 
bit is reset, 


then no interrupts 
are requested. 
Both the SCC and the 


DMA have an associated 
MIE bit. The IE bits in the SCC are 


write only, but the IE bits in the DMA are read write. 


The ISCC provides 
for nesting 
of interrupt 
sources 
with an 


interrupt 
daisy chain using the lEI, lEO, and INTACK pins. 


As a microprocessor 
peripheral, 
the ISCC may request 
an 


interrupt 
only when no higher priority 
device 
is requesting 


one, 
e.g., 
when 
lEI is High. 
If the 
device 
in question 


requests 
an interrupt, 
it enables 
the /INT signal. 
The CPU 


then responds 
with /INTACK, 
and the interrupting 
device 


places 
the vector 
on the data bus. 


In the ISCC, the IP bit signals a need for interrupt 
servicing. 


When an IP bit is 1 and the lEI input is High, the /INT signal 
is activated, 
requesting 
an interrupt. 
In the SCC, if the IE bit 


is not set, then the IP for that source 
can never be set. The 


IP bits in the DMA are set independent 
of the IE bit. 


The 
IUS bits 
signal 
that 
an 
interrupt 
request 
is being 


serviced. 
If an IUS is set, all interrupt 
sources 
of lower 


priority in the ISCC and external to the ISCC are prevented 
from requesting 
interrupts. 
The internal 
interrupt 
sources 


are inhibited 
by the state of the internal 
daisy chain, while 


lower priority devices 
are inhibited 
by the IEO output of the 


ISCC being 
pulled 
Low and 
propagated 
to subsequent 


peripherals. 
Internally, 
the SCC is higher 
priority 
than the 


DMA. An IUS bit is set during 
an Interrupt 
Acknowledge 


cycle 
if there 
are no higher 
priority 
devices 
requesting 


interrupts. 


Within the SCC portion of the ISCC there are three types of 
interrupts: 
Transmit, 
Receive, 
and 
External/Status. 
Each 
interrupt type is enabled 
under program 
control with Chan- 
nel A having 
higher 
priority 
than 
Channel 
B, and 
with 
Receive, Transmit, and External/Status 
interrupts prioritized 
in that 
order 
within 
each 
channel. 
When 
the Transmit 
interrupt 
is enabled, 
the 
CPU 
is interrupted 
when 
the 
transmit 
buffer 
becomes 
empty. 
This 
implies 
that 
the 
transmitter 
had a data character 
written 
into it to make it 
empty. 
When enabled, 
the receiver 
interrupts 
the CPU in 
one of three ways: 


1. 
Interrupt 
on First Receive 
Character 
or Special 
Re- 
ceive Condition 


2. 
Interrupt on All Receive Characters 
or Special Receive 
Condition 


Interrupt 
on 
First Character 
or Special 
Condition, 
and 
Interrupt 
on Special 
Condition 
Only, 
are typically 
used 
when 
doing 
block 
transfers 
with 
the 
DMA. 
A Special 
Receive Condition 
is one of the following: 
receiver overrun, 
framing 
error 
in Asynchronous 
mode, 
end-of-frame 
in 
SDLC mode 
and, optionally, 
a parity 
error. The Special 
Receive 
Condition 
interrupt 
is different 
from an Ordinary 
Receive 
Character 
Available 
interrupt 
only by the status 
placed 
in the vector 
during 
the 
Interrupt 
Acknowledge 
cycle. 
In Interrupt 
on First Receive 
Character, 
an interrupt 
occurs from Special 
Receive Conditions 
any time after the 
First Receive 
Character 
interrupt. 


The 
main 
function 
of the 
External/Status 
interrupt 
is to 
monitor 
the signal 
transitions 
of the /CTS, /DCD, 
and / 
SYNC pins; however, 
an External/Status 
interrupt 
is also 
caused 
by a Transmit 
Underrun 
condition, 
or a zero count 
in the baud rate generator, 
or by the detection 
of a Break 
(Asynchronous 
mode), Abort (SDLC mode) or EOP (SDLC 
Loop mode) 
sequence 
in the data stream. 
The interrupt 
caused 
by the Abort or EOP has a special 
feature allowing 
the ISCC to interrupt 
when the Abort or EOP sequence 
is 
detected 
or terminated. 
This feature facilitates 
the proper 
termination 
of the current 
message, 
correct 
initialization 
of 
the next message, 
and the accurate 
timing 
of the Abort 
condition 
in external 
logic. 


Each DMA in the ISCC has two sources 
of interrupt, 
which 
share 
an IP bit and 
an IUS bit, but 
have 
independent 
enables: 
Terminal 
Count and Abort. The Abort interrupt 
is 
generated 
when 
an active 
DMA 
channel 
is forced 
to 
terminate 
its transfers 
because 
/BUSACK 
is de-asserted 


during 
a transfer. 
The Terminal 
Count 
interrupt 
is gener- 
ated when the DMA transfer count reaches 
zero. The DMA 
channels themselves 
are prioritized 
in a fixed order: Receive 
A, Transmit 
A, Receive 
B, and Transmit 
B. 


DMA Transfer. 
In this mode, 
the on-chip 
DMA channels 


transfer data directly 
to the transmit buffers or directly from 
the receive 
buffers. 
No other 
transfers 
are possible 
(for 
initialization, 
for example). 
The request 
signals 
from the 


receivers 
and transmitters 
are hard-wired 
to the request 
inputs of the DMA channels 
internally. 
Each DMA channel 
provides 
a 32-bit address 
which 
is either incremented 
or 
decremented 
with a 16-bit 
transfer 
length. 
Whenever 
a 
DMA 
channel 
receives 
a request 
from 
its associated 
receiver 
or transmitter 
and the DMA channel 
is enabled, 
the ISCC activates 
the /BUSREO signal. Upon receipt of an 
active /BUSACK, 
the DMA channel transfers 
data between 
memory 
and the SCC. This transfer 
continues 
until the 
receiver or transmitter 
stops requesting 
a transfer, 
until the 


terminal count is reached, 
or /BUSACK 
is deactivated. 
The 
four DMA channels 
operate 
independently 
when the Re- 
quest Per Channel option is selected; otherwise, all requests 
pending 
at the time of bus acquisition 
will 
be serviced 
before the bus is released. 
Each DMA channel 
is indepen- 
dently enabled 
and disabled. 


II 


Bus Interface. 
The ISCC contains 
a flexible 
bus interface 
that 
provides 
the resources 
necessary 
to interface 
the 
ISCC to virtually 
any type of bus. The ISCC directly 
sup- 
ports either an 8-bit or a 16-bit bus, although 
all transfers 
to and from the device 
are limited 
to 8-bits at a time. The 
control 
signals 
provided 
allow connection 
to either a mul- 
tiplexed 
address/data 
type bus or to a separate 
address 
and data type bus. While the ISCC is bus master, the upper 
address, 
lower 
address, 
and 
data 
are 
multiplexed 
on 
AD15-0. 
Interrupt 
Acknowledge 
is signaled 
through 
the / 
INTACK 
signal, 
which 
may be programmed 
as either 
a 
status input, a pulsed 
input, or a double-pulsed 
input. The 
ISCC also contains 
a /WAIT//RDY 
input for synchronizing 
CPU or DMA 
and 
memory 
accesses. 
This 
pin may 
be 
programmed 
to act as either a /WAIT signal or a/READY 
signal. 
The appropriate 
signal 
is provided 
by the ISCC 
when it is not bus master, and is sampled 
by the ISCC when 
it is bus master. The ISCC requests 
the bus via a /BUSREO 
signal 
and assumes 
bus mastership 
upon 
receipt 
of a / 
BUSACK 
signal. 


~2il.(Jl; 


CONTROL REGISTERS 


The ISCC contains 
separate 
register sets for the SCC core 
and the OMA core. Access 
to each set is controlled 
by the 


AO/SCC//OMA 
pin. When this pin is an input, a High selects 


the SCC core and a Low selects 
the OMA core. The first 


write to the ISCC after reset is always to the Bus Configu- 
ration Register 
(BCR), 
see Figure 
8. If an /AS is present 


before the BCR is written to, a multiplexed 
bus is selected. 
If no/AS is present before the BCR write, a non-multiplexed 
bus 
is selected. 
The 
BCR cannot 
be changed 
without 


resetting 
the ISCC. 


~ 
I 
Iln::Ck:::I:::~:: 
Address for DMA 


o 
0 
Status Acknowledge 
o 
1 
Pulsed Acknowledge 
1 
0 
Reserved 


1 
1 
Double-Pulsod Acknowledge 


Fleserved 


Byte Swap Select 


ElyteSwap Enable 


SCC Cell. The 
SCC 
core 
contaiCis 
13 write 
registers 
(14 counting 
the transmit 
buffer) 
and ten read registers 


(11 counting 
the receive buffer) in each channel. Two of the 


write 
registers 
are shared 
(WR2 aCid WR9) and are ac- 
cessed 
by both 
channels. 
WR2 
contains 
the 
interrupt 


vector for both channels, 
while WR9 contains 
the interrupt 
control 
bits. Table 
1 is a list of the sec write registers 
and 


Table 2 is a list of the SCC read registers. 
Figures g and 10 


show the write and read register 
formats. 
Read Registers 


6 and 
7 are only 
accessible 
when 
the 
SOLC 
FIFO 
is 


enabled. 
When 
the 
SOLC 
FIFO 
is not enabled, 
Read 


Registers 
6 and 7 are images 
of Read Registers 
2 and 3, 


respectively. 
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DMA Cell. The OMA cell contains 
17 registers 
(counting 


the BCR). All of the registers 
are write/read 
except 
the 


BCR, CCAR 
and 
ICSR. The 
ISCC also 
has two 
status 


registers, 
the OMA status register 
(OSR) and the Interrupt 


Status Register (ISR), which are addressed 
by reading 
the 


CCAR and ICSR. The OMA also reserves 
two addresses 


for future use and should 
not be addressed 
or should 
be 


written with all zeros to prevent 
unexpected 
operation 
and 


maintain 
compatibility 
with future 
products. 
Each 
OMA 


channel 
has a 32-bit wide address 
register 
providing 
an 


addressing 
range of 4 gigabytes. 
Each channel 
also has 


a 16-bit count register for up to 64K byte data packet 
sizes 


(Reference 
Figures 
11-26 and Table 3). 


Table 1. SCC Write Registers 


Description 


Register 
Pointers, 
various 
initialization 


commands 
Transmit 
and Receive 
interrupt 
enables, 


WAIT/OMA 
commands 


WR2 
WR3 
WR4 
WR5 


WR6 
WR7 
WR8 
WR9 


WR10 
WR11 
WR12 
WR13 


Interrupt 
Vector 
Receive 
parameters 
and control 
modes 


Transmit 
and Receive 
modes 
and parameters 


Transmit 
parameters 
and control 
modes 


Sync Character 
or SOLC address 


Sync Character 
or SOLC flag 


Transmit 
buffer 


Master 
Interrupt 
control 
and reset commands 


Miscellaneous 
transmit 
and receive 
control 
bits 


Clock mode controls 
for receive 
and transmit 


Lower byte of baud rate generator 
Upper 
byte of baud rate generator 


WR14 
Miscellaneous 
control 
bits 


WR15 
External 
status interrupt 
enable 
control 


Write Register a (non-multiplexed 
bus mode) 


~ 


I I I 


Write Register 
1 


~ 


~ 


a 
a 
a 
Register a 
a 
a 
1 
Register 
1 
a 
1 
a 
Register 2 


a 
1 
1 
Register 3 


1 
a 
a 
Register 4 


1 
a 
1 
Register 5 
1 
1 
a 
Register 
B 
1 
1 
1 
Register 7 
a 
a 
a 
RegisterS 
}. 
a 
a 
1 
Register 9 


a 
1 
a 
Register 
1a 
a 
1 
1 
Register 
11 


1 
a 
a 
Register 
12 
1 
a 
1 
Register 
13 
1 
1 
a 
Register 
14 


1 
1 
1 
Register 
15 
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Ext Int Enable 


Tx Int Enable 


Parity is Special Condition 


a 
a 
Rx Int Disable 


o 
1 
Ax Int On First Character or Special Condition 


1 
a 
Int On All Ax Characters 
or Special Condition 
1 
1 
Rx Int On Special Condition 
Only 


a 
a 
a 
Null Code 
a 
a 
1 
Point High 
a 
1 
a 
Reset ExVStatus 
Inlerrupts 
a 
1 
1 
Send Abort (SDLC) 
1 
a 
a 
Enable Int on Next Rx Character 
1 
a 
1 
Reset Tx Int Pending 
1 
1 
a 
Error Reset 
1 
1 
1 
Reset Highest IUS 


Write Register 2 


~ 


~~ 


V4 


V5 


VB 


V7 


a 
a 
Null Code 
a 
1 
Reset Rx CRC Checker 
1 
a 
Reset Tx CRC Generator 
1 
1 
Reset Tx UnderrunlEOM 
Latch 


Write Register a (multiplexed 
bus mode) 


~ 


I I 


Write Register 
3 


~ 


~ 


a 
Null Code 
1 
Null Code 
a 
Select Shift Left Mode 
} 
• 
1 
Select Shift Right Mode 


a 


a 
a 
a 
Null Code 
a 
a 
1 
Null Code 
a 
1 
a 
Reset ExVStatus 
Interrupts 
a 
1 
1 
Send Abort 
1 
a 
a 
Enable Int on Next Rx Character 
1 
a 
1 
Reset Tx Int Pending 
1 
1 
a 
Error Reset 
1 
1 
1 
Reset Highest 
IUS 


a 
a 
Rx 5 BitS/Character 
a 
1 
Rx 7 Bits/Character 


1 
a 
Rx B Bits/Character 


1 
1 
Ax S Bits/Character 


a 
a 
Null Code 
a 
1 
Reset Rx CRC Checker 
1 
a 
Reset Tx CRC Generator 
1 
1 
Reset Tx UnderrunlEOM 
Latch 


WAITIDMA 
Request On 


ReceivelfTransmit 


IWAITIDMA 
Request Function 


WAITIDMA 
Request Enable II 


Ax Enable 


Sync Character 
Load Inhibit 


Address Search Mode (SDLC) 


Rx CRC Enable 


Enter Hunt Mode 


Auto Enables 


Z16C351Z85C35 
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Write Register 5 


~ 


~ 


Write Register 4 


~ 
~= 


Parity Enable 


Parity EVEN//ODD 


o 
0 
Sync Modes Enable 
o 
1 
1 Stop Bit/Cnaracter 
1 
0 
1 1/2 Stop Bits/Character 
1 
1 
2 Stop Bits/Character 


Tx CRC Enable 


RTS 


/SDLC/CRC-16 


Tx Enable 


Send Break 


o 
0 
8-Bit Sync Character 
o 
1 
16-Bit Sync Character 
1 
0 
SDLC Mode (01111110 
Flag) 


1 
1 
External Sync Mode 


o 
0 
Tx 5 Bils(Or Lessj/Character 
o 
1 
Tx 7 Bils/Character 
1 
0 
Tx 6 Bits/Character 
1 
1 
Tx 8 Bits/Character 


o 
0 
X 1 Clock Mode 


o 
1 
X16 Clock Mode 


1 
0 
X32 Clock Mode 


1 
1 
X64 Clock Mode 


Wrile 
Register 
6 


~ 
n~~)l~~ 


Sync7 
SyncS 
SynCS 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Sync1 
SynCO 
SyncS 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Sync7 
Sync6 
SyncS 
Sync4 
Sync3 
Sync2 
Sync1 
SynCO 
Sync3 
Sync2 
Sync1 
SynCO 
1 
1 
1 
1 
ADR7 
ADR6 
ADR5 
ADR4 
ADR3 
ADR2 
ADR1 
ADRO 
ADR7 
ADR6 
ADRS 
ADR4 
x 
x 
x 


Write Register 7 


~ 
IT~J~)l~~ 


Sync7 
Sync5 
Sync15 
Sync11 
o 


SyncS 
Synl:4 
Sync14 
Sync10 
1 


Sync5 
Sync3 
Sync13 
Sync9 
1 


Sync4 
Sync2 
Sync12 
SyncS 
1 


Sync3 
Sync1 
Sync11 
Sync7 
1 


Sync2 
SynCO 
Sync10 
SyncS 
1 


Sync1 
x 
Sync9 
SyncS 
1 


SynCO 
x 
Sync8 
Sync4 
o 


Monosync, 
8 Bits 
Monosync, 
6 Bits 
Bisync, 
16 Bits 
Bisync, 
12 Bits 
SDLC 
SDLC 
(Address 
Rangej 


Monosync, 
8 Bits 
Monosync, 
6 Bits 


Bisync, 
16 Bits 
Bisync, 
12 Bits 
SDLC 


Write Register 
9 


~ 


o 
0 
No Reset 
o 
1 
Channel 
Reset B 


1 
0 
Channel 
Reset A 


1 
1 
Force Hardware 
Reset 


Write Register 
10 


~ 


o 
0 
NRZ 


o 
1 
NRZI 


1 
0 
FM1 (Transition 
= 1) 
1 
1 
FMO (Transition 
= 0) 


Write Register 
11 


~ 
I 


VIS 


NV 


DLC 


MIE 


Status High/IStatus 
Low 


o 


6 Bitll8 Bit Sync 


Loop 
Mode 


AborV/Flag 
On Underrun 


MmkllFlag 
Idle 


Go Active On Poll 


o 
0 
fTRxC 
Out = Xtal Output 
o 
1 
fTRxC 
Out = Transmit 
Clock 
1 
0 
fTRxC 
Out = BR Generator 
Output 
1 
1 
fTRxG Out = DPLL Output 


fTRxC 
011 


o 
0 
Transmll 
Clock = IRTxC 
Pin 
o 
1 
Transmit 
Clock = fTHxC 
Pin 
1 
0 
Transmit 
Clock = BFl Generator 
Output 
1 
1 
Transmit 
Clock = DI'LL 
Output 


o 
0 
Receive 
Clock = IRTxC 
Pin 


o 
1 
Receive 
Clock = fTRxC 
Pin 
1 
0 
Receive 
Clock = BR Generator 
Output 


1 
1 
Receive 
Clock = DPLL OutPlJt 


Write Register 
14 


~ 


~ 


0 
0 
0 
Null Command 
0 
0 
1 
Enter Search 
Mode 
0 
1 
0 
Reset Missing 
Clock 


0 
1 
1 
Disable 
DPLL 
1 
0 
0 
Set Source = BR Generator 
1 
0 
1 
Set Source = IRTxC 
1 
1 
0 
Set FM Mode 
1 
1 
1 
Set NRZI Mode 


BR Generator 
Enable 


BR Generator 
Source 


IDTRlRequest 
Function 


Auto Echo 


Local Loopback 
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CONTROL REGISTERS (Continued) 


Write Register 
15 


~ 


~ 


~ 
~eroCounllE 


~ 
SOLC FIFO Enable 


OCOIE 


SyncIHunll 
E 


CTSIE 


Tx UnderrunlEOM 
IE 


Breal</Abort 
IE 


Description 


Transmit 
and Receive 
buffer status and external 
status 
Special 
Receive 
Condition 
status 
Modified 
interrupt 
vector 
(Channel 
B only), Unmodified 
interrupt 
vector 
(Channel 
A only) 


Interrupt 
pending 
bits (Channel 
A only) 


SOLC FIFO byte counter 
lower byte (only when enabled) 
SOLC FIFO byte count and status (only when enabled) 
Receive 
buffer 
Miscellaneous 
status bits 


Lower byte of baud rate generator 
time constant 
Upper 
byte of baud rate generator 
time constant 
External 
Status interrupt 
information 


RRO 
RR1 
RR2 
RR3 


RR6 
RR7 
RR8 
RR10 


RR12 
RR13 
RR15 


Read Register 
0 


~ 


~ 


Read Register 
1 


~ 


~ 


Rx Character 
Available 


Ze", 
Count 


Tx Buffer Empty 


OCD 


SyncJHunt 


CTS 


Tx UnderrunlEOM 


Break/Abort 


All Sent 


Residue 
Code 2 


Residue 
Code 1 


Flesidue 
Code 0 


Parity 
Error 


Hx Overrun 
Error 


GRClFraming 
Error 


End of Frame 
(SOLC) 


Read Register 
2 


~ 


~~ 


Read Register 3 


~ 


~ 


Read Register 
6 • 


~ 


~ 


Channel 
B ExVStatus 
IP 


Channel 
B Tx IP 


Channel 
B Rx IP 


Channel A ExVStatus 
IP 


Channel 
A Tx IP 


Channel 
A Rx IP 


o 


o 
II 


• 
Can only be accessed 
if the SOLC FIFO enhancement 
is enabled 
(WR15 
bit 02 set to 1) 


Bca 


BC9 


BC10 


BC11 


BC12 


BC13 


FDA: FIFO Available 
Slatus 
1 = Status 
Reads from FIFO 


FOS: FIFO Overflow 
Status 
1 = FIFO Overflowed 
0= 
Nonmal 


• 
Can only be accessed 
if the SOLC FIFO enhancement 
is enabled 
(WR15 
bit 02 set to 1) 


Read Register 
7 • 


~ 


~ 


Read Register 
10 


~ 


~~"'- 


Read Register 
12 


~ 


~ 


Read Register 
15 


~ 


I ~:._" 


~DCDIE 


Sync/Hunt 
IE 


CTSIE 


Tx Underrun/EOM 
IE 


Break/Abort 
IE 


Read Register 
13 


~ 


~ 


Loop Sending 


o 


Two Clocks Missing 


One Clock Missing 


Tca 


TC9 


TC10 


TC11 


TC12 


TC13 


TC14 


TC15 


Table 3. 
DMA Cell Register 
Description 


Address 
Name 
Description 


xxxxx 
BCR 
Bus Configuration 
Register 
00000 
CCAR 
Channel 
Command/Address 
Register 
(WRITE) 
00000 
DSR 
DMA Status Register 
(READ) 


00001 
ICR 
Interrupt 
Control 
Register 


00010 
IVR 
Interrupt 
Vector 
Register 


00011 
ICSR 
Interrupt 
Command 
Register 
(WRITE) 
II 


00011 
ISR 
Interrupt 
Status Register 
(READ) 


00100 
DER 
DMA Enable/Disable 
Register 


00101 
DCR 
DMA Control 
Register 


00110 
Reserved 
Address 


00111 
Reserved 
Address 


01000-01001 
RDCRA 
Receive 
DMA Count Register 
Channel 
A (Low-high 
byte) 


01010-01011 
TDCRA 
Transmit 
DMA Count Register 
Channel 
A 


01100-01101 
RDCRB 
Receive 
DMA Count Register 
Channel 
B 


01110-01111 
TDCRB 
Transmit 
DMA Count Register 
Channel 
B 


10000-10011 
RDARA 
Receive 
DMA Address 
Register 
Channel 
A 


10100-10111 
TDARA 
Transmit 
DMA Address 
Register 
Channel 
A 
11000-11011 
RDARI3 
Receive 
DMA Address 
Register 
Channel 
B 


11100-11111 
TDARB 
Transmit 
DMA Address 
Register 
Channel 
B 


Z16C351Z85C35 
CMOSISCC 
N 


Address: 
0סס oo 
(Write) 


~ 


~ 


DMA Commands 


0 
0 
0 
Null Command 
0 
0 
1 
Reserved 
0 
1 
0 
Reset 
Highest 
IUS 
0 
1 
1 
DMA Reset 
1 
0 
0 
Enable 
Tx a DMA 


1 
0 
1 
Enable 
Rx a DMA 
1 
1 
0 
Enable 
Tx A DMA 
1 
1 
1 
Enabie 
Rx A DMA 


Address 
0 


Address 
1 


Address 
2 


Address 
3 


Address 
4 


Address: 
00000 
(Read) 


~ 


~ 


Txa 
DMAAbort 


Rxa 
DMAAbort 


TxA 
DMAAbort 


RxA 
DMAAbort 


Tx a DMA Terminal 
Count 


~x a DMA Terminal 
Count 


Tx A DMA Terminal 
Count 


I~x A DMA Terminal 
Count 


Address: 
00001 


~ 


~ 


Tx a DMA Interrupt 
Enable 


Fix a DMA Interrupt 
Enable 


Tx A DMA Interrupt 
Enable 


Fix A DMA Interrupt 
Enable 


VIS 


NV 


DLC 


MIE 


Address: 
00010 


~ 


~ 


IVO 
:~:} 


IV3 


IV4 


IVS 


IV6 


IV? 


Address: 
00011 (Write) 


~ 


~ 


DMA Interrupt 
Commands 


0 
0 
0 
Null Command 
0 
0 
1 
Reset IP 
0 
1 
0 
Reset IUS 
0 
1 
1 
Reset IP and IUS 
1 
0 
0 
Reserved 
1 
0 
1 
SetlP 
1 
1 
0 
Set IUS 
1 
1 
1 
Set IP and IUS 


Select Tx a DMA 


Seiect 
Rx a DMA 


Select Tx A DMA 


Select 
Rx A DMA 


Address: 
00011 (Read) 


~ 


~ 


Txa 
DMA IP 


RxBDMAIP 


TxADMAIP 


RxADMAIP 


Txa 
DMAIUS 


Rxa 
DMAIUS 


TxA 
DMA IUS 


RxADMAIUS 


Address: 
00100 


~ 


~ 


Tx B DMi\ Abort Enable 


Rx B DMA Abort Enable 


Tx A DM.~ Abort Enable 


Rx A DMA Abort Enable 


Tx B DMA Enable 


Rx B DWA Enable 


Tx A DMA Enable 


Rx A DMA Enable 


Address: 
00101 


~ 


~ 


DMA Priority 
o 
0 
Rx AfTx AlRx BlTx B 


o 
1 
Rx BlTx BlRx AfTx A 
1 
0 
Rx AlRx BfTx AfTx B 


1 
1 
Rx B/Rx AfTx BfTx A 


Address: 
01000 
(Low Byte) 
01001 
(High Byte) 


~ 


~ 


Tx B DMA Address 
IncllDee 


Rx B DMA Address 
IncllDee 


Tx A DMA Address 
IncllDee 


Rx A DMA Address 
IncllDee 


Reserved 


Bus Requesl 
per Channel a 


RxA 
CnlS 


Rx A Cnl9 


Rx ACnl10 


RxACnl11 


Rx A Cnt12 


RxACnt13 


RxA 
Cnt14 


RxACnl1S 


Address: 
01010 (Low Byte) 
Address: 
01010 
(Low Byte) 
01011 
(High Byte) 
01011 
(High Byte) 


~ 
~ 


~ 


TxACnlO 


~ 


TxA 
CntS 


TxACnl1 
TxA 
Cnt9 


TxA 
Cnl2 
Tx A Cnl10 


TxA 
Cnl3 
Tx A Cnt11 


Tx A Cnl4 
Tx A Cnt12 


Tx A CnlS 
Tx ACnt13 


Tx A Cnts 
Tx ACnt14 


Tx ACnt7 
Tx ACnl1S 


A)LSB 
B) MSB 


Rx A CnlO 


Rx A Cnl1 


Rx A C,12 


RxA 
Cnl3 


Rx A Cnl4 


Rx A CnlS 


Rx A Cnl6 


Rx A Cnt7 


Address: 
01000 
(Low Byte) 


01001 
(High Byte) 


~ 


~ 
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Address: 
01100 
(Low Byte) 
01101 
(High Byte) 


~ 


~ 


Rx B CntO 


Rx B Cnl1 


Rx B Cnt2 


Rx B Cnt3 


Rx B Cnt4 


Rx B Cnt5 


Rx B Cnt6 


Rx B Cnt7 


Address: 
01100 
(Low Byte) 
01101 
(High Byte) 


~ 


~ 


Rx B CnlS 


Rx B Cnt9 


Rx B Cnt10 


Rx B Cnl11 


Rx B Cnt12 


Rx B Cnt13 


Rx B Cnt14 


Rx B Cnt15 


Address: 
01110 
(Low Byte) 
Address: 
01110 
(Low Byte) 
01111 
(High Byte) 
01111 
(High Byte) 


~ 
~ 


~ 


Tx B CntO 


~ 


Tx B CntS 


Tx B Cnt1 
Tx B Cnt9 


Tx B Cnt2 
Tx B Cnt10 


Tx B Cnt3 
Tx B Cnt11 


Tx B Cnt4 
Tx B Cnt12 


Tx B Cnt5 
Tx B Cnt13 


Tx B Cnl6 
Tx BCnl14 


T.< B Cnl7 
Tx B Cnt15 


A)LSB 
B) MSB 


Address: 
10000 
(Bits 0-7) 


~ 


~ 


Address: 
10001 (Bits 8-15) 


~ 


RxAMdrO 


RxAAddrl 


RxA 
Addr2 


Rx AAddr3 


Rx A Addr4 


Rx A AddrS 


Rx A Addr6 


RxAAddr7 


Address: 
10010 (Bits 16-23) 


~ 


~ 


Rx A Addr16 


RxAAddr17 


RxAAddr18 


Rx A Addr19 


Rx A Addr20 


Rx A Addr21 


Rx A Addr22 


RxAAddr23 


RxAAddr24 


RxAAddr2S 


RxAAddr26 


RxAAddr27 


Rx A Addr28 


Rx A Addr29 


Rx A Addr30 


RxA 
Addr31 


Z16C351Z85C35 
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N 


Rx A Addrfl 


RxAAddrll 


RxAMdrl0 


RxA 
Addrl1 


RxA 
Addr12 


RxA 
Addr13 


Rx A Addr14 


Rx A AddrlS 


Address: 
10011 (Bits 24-31) 


~ 


~ 


a 
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Address: 
10100 (Bits 0-7) 


~ 


~ 


Address: 
10101 (Bits 8-15) 


~ 


~ 


Tx A AddrO 


Tx A Addr1 


TxAAddr2 


TxAAddr3 


Tx A Addr4 


TxAAddr5 


Tx A Addr6 


Tx A Addr7 


Address: 
10110 (Bils 16-23) 


~ 


~ 


Tx A Addr16 


TxAAddr17 


Tx A Addr18 


TxA 
Addr19 


TxAAddr20 


TxA 
Addr21 


TxA 
Addr22 


Tx A Addr23 


Tx A Addr24 


TxAAddr25 


Tx A Addr26 


TxA 
Addr27 


TxAAddr28 


TxAAddr29 


TxAAddr30 


Tx A Addr31 


Tx A Addr8 


TxA 
Addr9 


Tx A Addr10 


Tx A Addr11 


Tx A Addr12 


Tx A Addr13 


Tx A Addr14 


TxA 
Addr15 


Address: 
10111 (Bils24-31) 


~ 


~ 
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Address: 
11000 (Bits 0-7) 
Address: 
11010 (Bits 16-23) 


~ 
~ 


~ 


Ax B AjdrQ 


~ 


Ax B Addr16 


Ax B Addr1 
Ax B Addr17 


Ax B Addr2 
Ax B Addr18 


Rx B Addr3 
Ax B Addr19 


Ax B Addr4 
Ax B Addr20 


Ax B Addr5 
Ax B Addr21 


Rx B Addr6 
Rx B Addr22 
II 


Ax B Addr7 
Ax B Addr23 


Address: 
11001 (Bits 8-15) 
Address: 
11011 (Bits 24-31) 


~ 
~ 


~ 


Ax B l~ddr8 


~ 


Ax B Addr24 


Ax B Addr9 
AxB 
Addr25 


Ax B Addr10 
Ax B Addr26 


AxBAddr11 
Ax B Addr27 


Ax B Addr12 
Ax B Addr28 


Ax B Addr13 
Ax B Addr29 


Ax B Addr14 
Ax B Addr30 


Ax B Addr15 
Ax B Addr31 
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Address: 
11100 (Bits 0-7) 


~ 


~ 


Address: 
11101 (Bits 8-15) 


~ 


Tx B AddrO 


Tx B Addr1 


Tx B Addr2 


Tx B Addr3 


Tx B Addr4 


Tx B Addr5 


Tx B Addr6 


Tx B Addr7 


Address: 
11110 (Bits 16-23) 


~ 


~ 


Tx B Addr16 


Tx B Addr17 


Tx B Addr18 


Tx BAddr19 


Tx B Addr20 


Tx B Addr21 


TxB 
Addr22 


TxB 
Addr23 


Tx B Addr24 


Tx B Addr25 


Tx B Addr26 


TxBAddr27 


Tx B Addr28 


Tx B Addr29 


TxBAddr30 


Tx B Addr31 


Tx B AddrB 


Tx B Addr9 


Tx B Addrl0 


Tx B Addrll 


Tx B Addr12 


Tx B Addr13 


Tx B Addr14 


Tx B Addr15 


Address: 
11111 (Bits 24-31) 


~ 


~ 
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ABSOLUTE MAXIMUM RATINGS 


Voltages on all pins, 
with respect to GND 
-0.3 V to +7.0 V 
Operating Ambient 
Temperature 
See Ordering Information 
Storage Temperature 
-85°C to 150°C 


Z16C351Z85C35 
CMOS ISCC~ 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications isnot implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 
II 
The DC Characteristics and Capacitance section below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. Standard 
conditions are as follows: 


Parameter 


Input Capacitance 
Output Capacitance 
Bidirectional Capacitance 


Unmeasured Pins 
Returned to Ground 


Note: 
f = 1 MHz over specified 
temperature 
range. 


Unmeasured pins returned to ground. 


MISCELLANEOUS 
Transistor Count 
52,047 


Note: 
Vcc ; 5 V ± 5% unlessotherwisespecified,overspecifiedtemperaturerange. 


AC CHARACTERISTICS 


Note: 
See the corresponding 
figures 
following 
this table (Figures 
28-49). 


10 MHz 
16 MHz 
No 
Symbol 
Parametl!r 
Min 
Max 
Min 
Max 


1 
Tcyc 
Bus Cycle Time 
4TcPC 
4TcPC 


2 
TwAS I 
IAS Low Width 
40 
20 


3 
TwASh 
IAS High Width 
90 
55 


4 
TwDSI 
IDS Low Width 
70 
50 


5 
TwDSh 
IDS High Width 
60 
30 


6 
TdAS(DS) 
IAS Rise to IDS Fall Delay Time 
5 
5 


7 
TdDS(AS) 
IDS Rise to IAS Fall Delay Time 
5 
5 


8 
TdDS(DRa) 
IDS Fall to Data Active 
Delay 
0 
0 


9 
TdDS(DRv) 
IDS Fall to Data Valid Delay 
85 
75 


10 
TdDS(DRn) 
IDS Rise to Data Not Valid Delay 
0 
0 
11 
TdDS(DRz) 
IDS Rise to Data Float Delay 
20 
15 


12 
TsCS(AS) 
ICS to IAS Rise Setup Time 
15 
12 


13 
ThCS(AS) 
ICS to IAS Rise Hold Time 
0 
0 
14 
TsADD(AS) 
Direct Address 
to IAS Rise Setup Time 
15 
12 
15 
ThADD(AS) 
Direct Adoress 
to IAS Rise Hold Time 
5 
5 
16 
TsSIA(AS) 
Status IINTACK 
to IAS Rise Setup Time 
15 
10 


17 
ThSIA(AS) 
Status IINTACK 
to IAS Rise Hold Time 
5 
5 


18 
TsAD(AS) 
Address 
to IAS Rise Setup Time 
15 
10 


19 
ThAD(AS) 
Address 
to IAS Rise Hold Time 
5 
5 


20 
TsRW(DS) 
R//W to IDS Fall Setup Time 
0 
0 


21 
ThRW(DS) 
R//W to IDS Fall Hold Time 
25 
15 


22 
TdDSf(RDY) 
IDS Fall to /READY Fall Delay 
50 
40 


23 
TdDSr(RDY) 
IDS Rise to IREADY 
Rise Delay 
40 
20 


24 
TsDW(DS) 
Write Data to IDS Fall Setup Time 
0 
0 


25 
ThDW(DS) 
Write Data to IDS Fall Hold Time 
25 
15 


26 
TdRDY(DRv) 
IREADY 
Fall to Data Valid Delay 
40 
40 
28 
TwRDI 
IRD Low Width 
70 
50 


29 
TwRDh 
IRD High Width 
60 
30 
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DC CHARACTERISTICS 
Z16C35 


Symbol 
Parameter 
Min 
Typ 
Max 
Unit 


V'H 
Input High Voltage 
2.2 
Vcc +0.3 
V 
V,l 
Input Low Voltage 
-0.3 
0.8 
V 
VOH1 
Output 
High Voltage 
2.4 
V 
VOH2 
Output 
High Voltage 
Vcc -0.8 
V 


VOL 
Output 
Low Voltage 
0.4 
V 


I'l 
Input Leakage 
±10.00~ 


IOl 
Output 
Leakage 
±10.00 
~ 


Icc1 
Vcc Supply 
Current 
7 
50 
mA 


IOH = -1.6 mA 
IOH= -250~ 


IOl = +2.0 mA 
0.4 < V,N < +2.4 V 
0.4 < VOUT< +2.4 V 


Vcc = 5 V, V,H= 4.8 V, V,l = 0.2 V 


~2iUJG 
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AC CHARACTERISTICS 
(Continued) 


10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes 


30 
TdAS(RD) 
IAS Rise to IRD Fall Delay Time 
5 
5 


31 
TdRD(AS) 
IRD Rise to IAS Fall Delay Time 
5 
5 
32 
TdRD(DRa) 
IRD Fall to Data Active 
Delay 
0 
0 
33 
TdRD(DRv) 
IRD Fall to Data Valid Delay 
85 
75 


34 
TdRD(DRn) 
IRD Rise to Data Not Valid Delay 
0 
0 
II 


35 
TdRD(DRz) 
IRD Rise to Data Float Delay 
20 
15 
36 
TdRDf(RDY) 
IRD Fall to IREADY Fall Delay 
50 
40 
37 
TdRDr(RDY) 
IRD Rise to IREADY Rise Delay 
40 
20 


38 
TwWRI 
!WR Low Wid:h 
70 
50 


39 
TwWRh 
!WR High Width 
60 
30 
40 
TdAS(WR) 
IAS Rise to /VIIR Fall Delay Time 
5 
5 
41 
TdWR(AS) 
!WR Rise to AS Fall Delay Time 
5 
5 


42 
TsDW(WR) 
Write Data to !WR Fall Setup Time 
0 
0 


43 
ThDW(WR) 
Write Data to !WR Fall Hold Time 
25 
15 


44 
TdWRf(RDY) 
!WR Fall to IREADY Fall Delay 
50 
40 
45 
TdWRr(RDY) 
!WR Rise to /f~EADY Fall Delay 
40 
20 


46 
TsCS(DS) 
ICS to IDS Fall Setup Time 
0 
0 
[2] 
47 
ThCS(DS) 
ICS to IDS Fall Hold Time 
25 
15 
[2] 
48 
TsADD(DS) 
Direct Address 
to IDS Fall Setup Time 
0 
0 
[1,2] 
49 
ThADD(DS) 
Direct Address 
to IDS Fall Hold Time 
25 
15 
[1,2] 


50 
TsSIA(DS) 
Status IINTACK 
to IDS Fall Setup Time 
0 
0 
[2] 
51 
ThSIA(DS) 
Status IINTACK 
to IDS Fall Hold Time 
25 
15 
[2] 
52 
TsCS(RD) 
ICS to IRD Fall Setup Time 
0 
0 
[2] 
53 
ThCS(RD) 
ICS to IRD Fall Hold Time 
25 
15 
[2] 


54 
TsADD(RD) 
Direct Address 
to IRD Fall Setup Time 
0 
0 
[1,2] 
55 
ThADD(RD) 
Direct Address 
to IRD Fall Hold Time 
25 
15 
[1,2] 
56 
TsSIA(RD) 
Status IINTACK 
to IRD Fall Setup Time 
0 
0 
[2] 
57 
ThSIA(RD) 
Status liNT ACK to IRD Fall Hold Time 
25 
15 
[2] 


58 
TsCS(WR) 
ICS to !WR Fall Setup Time 
0 
0 
[2] 
59 
ThCS(WR) 
ICS to !WR Fall Hold Time 
25 
15 
[2] 
60 
TsADD(WR) 
Direct Address 
to !WR Fall Setup Time 
0 
0 
[1,2] 
61 
ThADD(WR) 
Direct Address 
to !WR Fall Hold Time 
25 
15 
[1,2] 


62 
TsSIA(WR) 
Status IINTACK 
to!WR 
Fall Setup Time 
0 
0 
[2] 
63 
ThSIA(WR) 
Status IINTACK 
to!WR 
Fall Hold Time 
25 
15 
[2] 
78 
TdDSI(RDY) 
IDS Fall (INTACK) 
to IREADY 
Fall Delay 
300 
250 
[4] 
81 
TsIEI(DSI) 
lEI to IDS Fall (INTACK) 
Setup Time 
60 
40 


82 
ThIEI(DSI) 
lEI to IDS Rise (INTACK) 
Hold Time 
0 
0 


83 
TdIEI(IEO) 
lEI to IEO Delay 
60 
40 
84 
TdAS(IEO) 
IAS Rise or Status INTACK to IEO Delay 
60 
40 
85 
TdDSI(INT) 
IDS Fall (INT,II,CK) to liNT Inactive 
Delay 
200 
170 


86 
TdDSI(Wf) 
IDS Fall (INT,II,CK) to !WAIT Fall Delay 
40 
35 
87 
TdDSI(Wr) 
IDS Fall (INTACK) 
to !WAIT Rise Delay 
300 
175 
[4] 
88 
TdW(DRy) 
!WAIT Rise to Data Valid Delay 
40 
35 


89 
TdRDI(RDY) 
IRD Fall (INTACK) 
to IREADY 
Fall Delay 
300 
175 
[4] 


~2iu::a; 
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AC CHARACTERISTICS 
(Continued) 


10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes 


91 
TsIEI(RDI) 
lEI to /RD Fall (INTACK) 
Setup Time 
60 
50 
92 
ThIEI(RDI) 
lEI to /RD Rise (INTACK) 
Hold Time 
0 
0 
93 
TdRDI(INT) 
/RD Fall (INTACK) 
to /INT Inactive 
Delay 
200 
170 
94 
TdRDI(Wf) 
/RD Fall (INTACK) 
to /WAIT Fall Delay 
40 
35 


95 
TdRDI(Wr) 
/RD Fall (INTACK) 
to /WAIT Rise Delay 
300 
175 
[4] 
96 
TwPIA1 
Pulsed /INTACK 
Low Width 
70 
55 
97 
TwPIAh 
Pulsed /INTACK 
High Width 
60 
45 
98 
TdAS(PIA) 
/AS Rise to Pulsed /INTACK 
Fall Delay Time 
5 
5 


99 
TdPIA(AS) 
Pulsed /INTACK 
Rise to /AS Fall Delay Time 
5 
5 
100 
TdPIA(DRa) 
Pulsed /INTACK 
Fall to Data Active 
Delay 
0 
0 
101 
TdPEA(DRn) 
Pulsed /I'\ITACK 
Rise to Data Not Valid Delay 
0 
0 
102 
TdPIA(DRz) 
Pulsed /1 
TACK Rise to Data Float Delay 
20 
15 


103 
TsIEI(PIA) 
lEI to Pulsed /INTACK 
Fall Setup Time 
60 
50 
104 
ThIEI(PIA) 
lEI to Pulsed /INTACK 
Rise Hold Time 
0 
0 
105 
TdPIA(lEO) 
Pulsed /INTACK 
Fall to IEO Delay 
60 
50 
106 
TdPIA(lNT) 
Pulsed /INTACK 
Fall to /INT Inactive 
Delay 
200 
170 


107 
TdPIAf(RDY) 
Pulsed /INT ACK Fall to /READY Fall Delay 
300 
200 
[4] 
108 
TdPIAr(RDY) 
Pulsed /INTACK 
Rise to /READY Rise Delay 
40 
35 
109 
TdPIA(Wf) 
Pulsed /INTACK 
Fall to /WAIT Fall Delay 
40 
35 
110 
TdPIA(Wr) 
Pulsed /INTACK 
Fall to /WAIT Rise Delay 
300 
175 
[4] 


111 
TdSIA(INT) 
Status /INTACK 
Fall to /INT Inactive 
Delay 
200 
200 
[2] 
113 
TwRESI 
/RESET Low Width 
170 
140 
114 
TwRESh 
/RESET High Width 
60 
40 
115 
TdRES(STB) 
/RESET Rise to /Strobe 
Fall 
60 
40 
[3] 


116 
TdPC(BUSa) 
PCLK Rise to Bus Active 
Delay 
40 
35 
[5] 
117 
TdPC(BRQ) 
PCLK Rise to /BUSREQ 
Delay 
40 
35 
118 
TsBAK(PC) 
/BUSACK 
to PCLK Rise Setup Time 
10 
10 
119 
ThBAK(PC) 
/BUSACK 
to PCLK Rise Hold Time 
30 
20 


120 
TwPCI 
PCLK Low Width 
35 
26 
121 
TwPCh 
PCLK Hig 1Width 
35 
26 
122 
TcPC 
PCLK Cycle Time 
100 
61 
123 
TfPC 
PCLK Fall Time 
10 
5 


124 
TrPC 
PCLK Rise Time 
10 
5 
125 
TdPCr(UAS) 
PCLK Rise to /UAS Delay 
30 
25 
[5] 
126 
TwUASI 
/UAS Low Width 
30 
25 
[5,6] 
127 
TdPCf(UAS) 
PCLK Fall to /UAS Delay 
30 
25 
[5] 


128 
TdPCr(AS) 
PCLK Rise to /AS Delay 
30 
25 
[5] 
129 
TwASI 
/AS Low Width 
30 
25 
[5,6] 
130 
TdPCf(AS) 
PCLK Fall to /AS Delay 
30 
25 
[5] 
131 
TdAS(DSr) 
/AS Rise to /DS Fall (READ) Delay 
30 
25 
[5,7] 


132 
TdDS(PCr) 
PCLK Rise to /DS Delay 
30 
25 
[5] 
133 
TwDSlr 
/DS Low Width 
(READ) 
135 
90 
[5,8] 
134 
TdPCf(DS) 
PCLK Fall to /DS Delay 
30 
25 
[5] 
135 
TsDR(DS) 
Read Data to /DS Rise Setup Time 
30 
25 
[5] 
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AC CHARACTERISTICS 
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10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes 


136 
ThDR(DS) 
Read Data to /DS Rise Hold Time 
0 
0 
[5] 
137 
TdPC(RW) 
PCLK Rise to R//W Delay 
30 
25 
[5] 
138 
TdAS(RD) 
/AS Rise to /RD Fall Delay 
30 
25 
[5,7] 
139 
TdPCr(RD) 
PCLK Rise to /RD Delay 
30 
25 
[5] 


140 
TwRDI 
/RD Low Width 
135 
90 
[5,8] II 


141 
TdPCf(RD) 
PCLK Fall to /RD Delay 
30 
25 
[5] 
142 
TsDR(RD) 
Read Data to /RD Rise Setup Time 
30 
25 
[5] 
143 
ThDR(RD) 
Read Data to /RD Rise Hold Time 
0 
0 
[5] 


144 
TdPC(ADD) 
PCLK Rise to Direct Address 
Delay 
30 
25 
[1,5] 
145 
TdPC(AD) 
PCLK Rise to Address 
Delay 
40 
40 
[5] 


146 
ThAD(PC) 
Address 
to PCLK Rise Hold Time 
0 
0 
[5] 
147 
TdPC(ADz) 
PCLK Rise to Address 
Float Delay 
50 
45 
[5] 


148 
TdPC(ADa) 
PCLK Rise to Address 
Active 
Delay 
40 
35 
[5] 
149 
TsAD(UAS) 
Address 
to /UAS Rise Setup Time 
20 
10 
[5] 
150 
ThAD(UAS) 
Address 
to /UAS Rise Hold Time 
20 
10 
[5] 


151 
TsAD(AS) 
Address 
to /AS Flise Setup Time 
20 
10 
[5] 


152 
ThAD(AS) 
Address 
to /AS Flise Hold Time 
20 
10 
[5] 
153 
TsW(PC) 
/WAIT to PCLK Fall Setup Time 
10 
10 
[5] 
154 
ThW(PC) 
/WAIT to PCLK Fall Hold Time 
30 
20 
[5] 
155 
TsRDY(PC) 
/READY to PCLK Fall Setup Time 
10 
10 
[5] 


156 
ThRDY(PC) 
/READY to PCLK Fall Hold Time 
30 
20 
[5] 
157 
ThDW(PC) 
Write Data to PCLK Rise Hold Time 
0 
0 
[5] 


158 
TdAS(DSw) 
/AS Rise to /DS Fall (WRITE) Delay 
85 
45 
[5,9] 
159 
TsDW(DS) 
Write Data to /DS Fall Setup Time 
30 
25 
[5,6] 


160 
TwDSlw 
/DS Low Width (WRITE) 
90 
70 
[5,10] 
161 
ThDW(DS) 
Write Data to /DS Rise Hold Time 
30 
25 
[5,7] 
162 
TdAS(WR) 
/AS Rise to /WR Fall Delay 
85 
55 
[5,9] 


163 
TsDW(WR) 
Write Data to /WR Fall Setup Time 
30 
25 
[5,6] 


164 
TwWRI 
/WR Low Width 
90 
55 
[5,10] 
165 
ThDW(WR) 
Write Data to M'R Rise Hold Time 
30 
25 
[5,7] 
166 
TdPC(WR) 
PCLK Fall to /WR Delay 
30 
25 
[5] 
167 
TdPC(BUSz) 
PCLK Rise to Bus Float Delay 
50 
40 
[5] 


Notes: 
[1J Direct address is A1/N/B or AO/SCCIIDMA. 
[2] The parameter applies only when IAS is not p'esenl. 
[3J IStrobe is any 01 IDS, IRD, /WR or Pulsed IINTACK. 
(4) Clock-cycle 
dependent, 
2TcPC + TwPCI + TIPC + 55. 


[5) Parameter applies only while ISCC is bus master. 
[6) Clock-cycle 
dependent, 
TwPCh + TIPC - 15. 
[7) Clock-cycle 
dependent, 
TwPC1 + TrPC - 15. 
[8] Clock-cycle 
dependent, 
TcPC + TwPCh + TrPC - 10. 


[9J Clock-cycle 
dependent, 
TcPC - 15. 
[10] 
Clock-cycle 
dependent. 
TcPC - 10. 


[11] Timings in nanoseconds 


~2.iu::a; 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


Z16C351Z85C35 
CMOS ISCC 


N 


Z16C351Z85C35 
CMOS ISCC 


N 


II 


~2.iUJG 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


Z16C351Z85C35 
CMOS ISCC 
N 


II 


~2il.JJ[; 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


Z16C351Z85C35 
CMOS ISCC 


N 


II 


Z16C351Z85C35 
CMOS ISCC 


N 
~2iUJG 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


II 


Z16C351Z85C35 
CMOS ISCC~ 
~2iu::a; 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


IINTACK 


(Status) 


/wAITIIRDY 


(Ready) 


/wAITIIRDY 


(Wait) 


Z16C351Z85C35 
CMOS ISCC 


N 


IINTACK 
(Status) 


NlAITIIRDY 
(Ready) 


NlAIT//RDY 
(Wait) 


II 


~2iu::a; 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


/INTACK 
(Pulsed) 


/WAIT//RDY 


(Ready) 


/WAIT//RDY 
(Wait) 


Z16C351Z85C35 
CMOS ISCC~ 


Z16C351Z85C35 
CMOS ISCC 


N 


II 


Z16C351Z85C35 
CMOS ISCC 


N 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


/INTACK 
(Status) 


/wAITIIRDY 
(Ready) 


/WAIT//RDY 
(Wait) 


Z16C351Z85C35 
CMOSISCC 


N 


NVAITI/ROY 
(Ready) 


NVAITI/ROY 
(Wail) 
II 


Z16C351Z85C35 
CMOS 
ISCC 


N 


"'- 
'" 
~i 
>- 
!!l 
0 
f- 
u3i 
0 
c·~ 
~~ 
~m 


!,!! 
z 


<{ 
!1i~ 
'" 


"'~ 
8 


!:::::!f.. 
t: 


<{ 
~ 
~ 


"'- 
'" 
>- 
>c 
[Q 
0 
.... 
~~ 
0 
O~ 
O'iij 
!!! 
z 
~~ 
<f 
~ill 
~~ 
'" 
8 
t:!; 
::::::~ 


~ 
~ 
« 


Z16C351Z85C35 
CMOS ISCC 


N 


II 


~2jl.1JG 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


Z16C351Z85C35 
CMOS ISCC~ 


Z16C351Z85C35 
CMOS ISCC~ 


II 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


•• 


~2iUJG 


AC CHARACTERISTICS 
(Continued) 
Timing Diagrams 


Z16C351Z85C35 
CMOS ISCC~ 


T2 


PCLK~ 


Z16C351Z85C35 
CMOS ISCC~ 


II 


AC CHARACTERISTICS 
(Continued) 
General Timing 


=---~=-@=--==:_~======= 


\--E8. 


\_-,~ 


~ 
- 
_. 


\__/ 
\__/ 


~2iu::a; 
Z16C351Z85C35 


CMOS ISCC 


N 


10 MHz 
16 MHz 
No 
Symbol 
Parameter 
Min 
Max 
Min 
Max 
Notes 


1 
TsRXD(RXCr) 
RxD to IRxC 
Rise Setup Time (x1 mode) 
0 
0 
[1 ] 
2 
ThRXD(RXCr) 
RxD to IRxC 
Rise Hold Time (x1 mode) 
150 
60 
[1 ] 
3 
TsRXD(RXCf) 
RxD to IRxC 
Fall Setup Time (x1 mode) 
0 
0 
[1,5] 
4 
ThRXD(RXCf) 
RxD to IRxC 
Fall Hold Time (x1 mode) 
150 
60 
[1,5] 


5 
TsSY(RXC) 
ISYNC to IRxC 
Rise Setup Time 
-200 
-100 
[1 ] 
6 
ThSY(RXC) 
ISYNC to RxC l=1iseHold Time 
5TcPc 
5TcPc 
[1] 
7 
TsTXC(PC) 
ITxC to PCLK Setup Time 
0 
0 
[2,4] II 


8 
TdTXCf(TXD) 
ITxC Fall to TxD Delay (x1 mode) 
150 
85 
[2] 


9 
TdTxCr(TXD) 
ITxC Rise to TxD Delay (x1 mode) 
150 
85 
[2,5] 


10 
TdTXD(TRX) 
TxD to ITRXC Delay (Send Clock 
Echo) 
200 
80 
11 
TwRTXh 
IRTxC High Width 
150 
80 
[6] 
12 
TwRTXI 
IRTxC Low Width 
150 
80 
[6] 


13 
TcRTX 
IRTxC Cycle Time (RxD, TxD) 
400 
244 
[6,7] 


14 
TcRTXX 
Crystal Oscillator 
Period 
100 
1000 
100 
1000 
[3] 
15 
TwTRXh 
ITRxC High Width 
150 
80 
[6] 


16 
TwTRXI 
ITRxC Low Width 
150 
80 
[6] 


17 
TcTRX 
ITRxC Cycle Time (RxD, TxD) 
400 
244 
[6,7) 


18 
TwEXT 
IDCD or ICTS Pulse Width 
200 
70 
19 
TwSY 
ISYNC Pulse Width 
200 
70 


Notes: 
[1] /RxC is /RTxC or ITRxC, whichever is supplying 
the receive clock. 
[2] 
ITxC is ITRxC or /RTxC, whichever is supplying 
the transmit clock. 


[3] 
Both /RTxC and /SYNC have 30 pI capacitors 
to ground connected 
to them. 
[4] Parameter applies only if the data rate is one-burth 
the PCLK rate. In all other cases, no phase relationship between /RxC and PCLK orlTxC and 
PCLK is required. 


[5] 
Parameter applies only to FM encoding/decoding. 
[6] 
Parameter applies only for transmitter and receiver; DPLL and baud rate generator requirements 
are identical to case PCLK requirements. 


[7] The maximum receive or transmit data rate is one-fourth PCLK. 
[8] Timings in nanoseconds. 
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IRTxC, 
ITRxC 
r 
(Receive) 
---./ 


ISYNC 
(Output) 


IRTxC, 
ITRxC 
~ 


(Transmit) 
"--- 


ISYNC 
(Input) 
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Symbol 


TdRXC(SY) 
TdRXC(INT) 
TdTXC(INT) 
TdSY(INT) 
TdEXT(INT) 


IRxC 
Rise to ISYNC 
RxC Rise to liNT Valid Delay 
/TxC Fall to liNT Valid Delay 
ISYNC Transition 
to liNT Valid Delay 
IDCD or ICTS Transition 
to liNT Valid Delay 


10 MHz 
16 MHz 
Min 
Max 
Min 
Max 
Notes[3] 


4 
7 
4 
7 
[1] 


10 
16 
10 
16 
[1] 


6 
10 
6 
10 


2 
6 
2 
6 


2 
6 
2 
6 


Notes: 
[1] IRxC is /RTXC or /TRxC. whichever is supplying the receive clock. 
[2] /TxC is /TRxC or /RTxC. whichever 
is supplying 
the transmit clock. 
[3] Units equal to TcPc. 
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NOTES. 


I. CONTROLLING 
DIMENSIONS 
, INCH 
2. LEADS 
ARE 
COPLANAR 
"'ITHIN 
.004 
IN. 


3. DIMENSION 
0 ..JIlL 
INCH 


SYMBOL 
MILLIMETER 
INCH 


MIN 
MAX 
MIN 
MAX 


A 
4.32 
4.:57 
.170 
.180 


AI 
2.67 
2.92 
.10:5 
.115 


D/E 
2:5.02 
25.40 
.985 
1.000 


DI/EI 
24.13 
24.33 
.950 
.958 


D2 
22.86 
23.62 
.900 
.930 
II 
1.27 
TYP 
.050 
TYP 
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ORDERING INFORMATION 


Z16C35 
68-Pin PLCC 
10 MHz 
Z16C3510VSC 
16 MHz 
Z 16C3516VSC 


Package 
V=Plastic 
Leaded 
Chip Carrier 
C=Ceramic 
DIP 
L=Ceramic 
LCC 
F=Plastic 
Quad 
Flat Pack 


Temperature 
E=-40°C 
to +100°C 
S=O°C to +lO°C 


Speeds 
10=10 MHz 
16=16 MHz 


Environmental 
C=Plastic 
Standard 
D=Plastic 
Stressed 
E=Hermetic 
Stressed 


Example: 


Z 
16C35 
34 
A 
S 
C 


~ 


Environmental 
Flow 
Temperature 
Package 
Speed 
Product 
Number 
Zilog 
Prefix 


Z16C351Z85C35 
CMOS 
ISCC 


N 
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Z85C80 Serial Communication 
and Small Computer Interface 


Z16C35/Z85C35 CMOSISCCTMII 
Int,egrated Serial Communication Controller 


Application 
Notes II 
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INTERFACING Z8500 
PERIPHERALS 
TO THE 68000 


This application 
note discusses 
interfacing 
Zilog's 
Z8500 
family 
of peripherals 
to the 68000 
microprocessor. 
The 
Z8500 peripheral 
family includes 
the Z8536 CounterfTimer 
and Parallel 
I/O Unit (CIO), the Z803H FIFO Input/Output 


Interface 
Unit (FIO), and the Z8530 Serial Communications 


Controller 
(SCC). 
This 
document 
discusses 
the Z8500/ 
68000 
interfaces 
and 
presents 
hardware 
examples 
and 


verification 
techniques. 
One of the three 
hardware 
ex- 


amples 
given in this application 
note shows how to imple- 


ment the Z8500/68000 
interface 
usin!J a single-chip 
pro- 


grammable 
logic array (PAL). 


This application 
note about 
interfacing 
supplements 
the 


following 
documents, 
which discuss 
tre individual 
compo- 


nents of the interface. 


• 
Z8036 Z-CI0/Z8536 
CIO Technical 
Manual (document 
number 
00-2091-01) 


• 
Z8038 
Z-FIO 
Technical 
Manual 
(document 
number 


00-2051-01 
) 


• 
Z8030/Z8530 
SCC 
Technical 
Manual 
(document 


number 
DC-8293-02) 


• 
Motorola 
16-Bit 
Microprocessor 
User's 
Manual. 
3rd 


ed. Englewood 
Cliffs, N.J., Prentice-Hall, 
Inc. 1979. 


This application 
note is divided 
into four sections. 
The first 


section gives a general description 
of the Z8500 family and 
8 


discusses 
pin functions, 
interrupt 
structures, 
and the pro- 


gramming 
of operating 
modes. 
The second 
section 
dis- 


cusses the Z8500 interface 
itself. It shows how the different 


Z8500 
control 
signals 
are generated 
from the 68000 
sig- 


nals and summarizes 
the critical timings for the three types 


of bus cycle. 
The third 
section 
show 
three 
examples 
of 


implementing 
the 68000-to-Zilog-peripheral 
interface. 
The 


fourth section 
suggests 
methods 
of verifying 
the interface 


design 
by checking 
the three different 
types of bus cycles: 


Read, Write, and Interrupt 
Acknowledge. 


The Z8500 
family 
is made 
up of programmable 
periph- 


erals 
that 
can 
interface 
easily 
to the 
bus of any 
non- 


multiplexed 
CPU 
microprocessor, 
such 
as the 68000. 
The three members 
of this family, 
the CIO, SCC, and FIO, 


can solve 
many 
design 
problems. 
The peripherals' 
op- 


erating 
modes 
can be programmed 
simply 
by writing 
to 


their internal 
registers. 


The CPU can access 
two types of registers: 
Control 
and 
Data. Depending 
on the peripheral, 
registers 
are selected 


with either the AO, A 1, N/B, 
or D//C function 
pins. 


Peripheral 
operating 
modes 
are init alized 
by program- 


ming 
internal 
registers. 
Since these 
registers 
are not di- 


rectly 
addressable 
by the 
CPU, 
a two-step 
procedure 


using the Control 
register 
is required: 
first, the address 
of 


the internal 
register 
is written 
to the Control 
register, 
then 


the data is written to the Control 
register. 
A state machine 


determines 
whether 
an address 
or data is being written to 


the control 
register. 
Reading 
an internal 
register 
follows 
a 


similar 
two-step 
procedure: 
first, the address 
is written, 


then the data is read. 


The Data registers 
that are most frequently 
accessed, 
for 


example, 
the SCC's transmit 
and receive 
buffer, 
can be 


addressed 
directly 
by the CPU with a single 
read or write 


operation. 
This reduces 
overhead 
in data 
transfers 
be- 


tween the peripheral 
and CPU. 


This section 
shows 
how to generate 
the l8500 control 
signals. 
To simplify 
the discussion, 
the section 
is divided 
into two parts. The first part takes each 
individual 
l8500 
signal 
and 
shows 
how 
it is generated 
from 
the 68000 
signals. 
The second 
part discusses 
the l8500 timing that 
must be met when generating 
the control 
signals. 


Z8500 Signal Generation 
The right-hand 
side of Table 
1 lists the l8500 signals 
that 
must be generated. 
Each of these sionals 
is discussed 
in 
a separate 
paragraph. 


AO, A1, AiIB, 
OIlC. These 
pins 
are used 
to select 
the 
peripheral's 
Control 
and Data registers 
that program 
the 
different 
operating 
modes. 
They can be connected 
to the 
68000 A 1 and A2 Address 
bus lines 


ICE. Each peripheral 
has an active 
Low Chip Enable that 
can be derived 
by ANDing 
the selected 
address 
decode 
and the 68000's Address 
Strobe (lAS). The active Low IAS 
guarantees 
that the 68000 addresses 
are valid. 


07·00. The l8500 Data bus can be directly 
connected 
to 
the lowest byte (07-00) 
of the 68000 data bus. 


lEI and IEO. The peripherals 
use these pins to decide 
the 
interrupt 
priority. 
The highest 
priority 
device 
should 
have 
its lEI tied High. Its lEa should be connected 
to the lEI pin 
of the next highest 
priority 
device. 
This pattern 
continues 
with the next highest priority peripheral, 
until all the periph- 
erals are connected, 
as shown 
in Figure 
1. 


liNT. The interrupt 
request 
pins for each peripheral 
in the 
daisy 
chain 
can 
be wire-O Red 
and 
connected 
to the 
68000's 
ILPN pins. The 68000 
has seven 
interrupt 
levels 
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that can be encoded 
into the ILPO, ILP1, and ILP2 pins. 


Multiple 
68000 
interrupt 
levels 
can 
be implemented 
by 
using a multiplexer 
like the 74LS148. 


IINTACK. The INTACK pin signals 
the peripherals 
that an 


Interrupt 
Acknowledge 
cycle 
is occurring. 
The following 
equation 
describes 
how IINTACK 
is generated: 


The 68000 FC2-FCO are status pins that indicate 
an Inter- 
rupt Acknowledge 
when they are all High. They should 
be 
ANDed 
with inverted 
IAS to guarantee 
their validity. 
The 
IINTACK 
signal must be synchronized 
with PCLK to guar- 
antee setup and hold times. This can be accomplished 
by 
changing 
the state of IINTACK on the falling edge of PCLK. 


If the IINTACK 
pin is not used, 
it must be tied High. 


PCLK. 
The 
SCC 
and 
cia 
require 
a clock 
for 
internal 
synchronization. 
The clock 
can be generated 
by dividing 
down the 68000 CLK. 


/RD. The Read strobe goes active Low under three condi- 
tions: hardware 
reset, normal Read cycle, and an Interrupt 
Acknowledge 
cycle. 
The 
following 
equation 
describes 
how IRD is generated: 


The Read strobe 
timing 
must meet both the Read timing 
and Interrupt Acknowledge 
timing discussed 
in the follow- 
ing section. 
In addition 
to enabling 
the Data bus drivers, 
the falling 
edge 
or IRD sets the Interrupt 
Under 
Service 
(IUS) bits during 
an Interrupt 
Acknowledge 
cycle. 


68000 Signals 
Mnemonic 
Function 


Table 1. Z8500 and 68000 Pin Functions 


Z8500 Signals 
Mnemonic 
Function 


A23-A1 
Address 
Bus 
AO,A 1,NIB, 
D//C 
Register 
Select 
IAS 
Address 
Strooe 
ICE 
Chip Enable 
CLK 
68000 clock 
(8 MHz) 
07-00 
Data Bus 
015-00 
Data Bus 
IEI,IEO 
Interrupt 
Daisy Chain 
IDATACK 
Data Transfer 
Acknowledge 
Control 


FC2-FCO 
Processor 
Status 
liNT 
Interrupt 
Request 
ILP2-ILPO 
Interrupt 
Request 
IINTACK 
Interrupt 
Acknowledge 
R/NJ 
ReadNJrite 
PLCK 
Peripheral 
Clock 
NMA 
Valid Memory 
Address 
IRD 
Read Strobe 
NPA 
Valid Peripheral 
Address 
NJR 
Write Strobe 


IWR. This signal strobes 
data into the peripheral. 
A data- 


to-write 
setup time requires 
that data be valid before flNR 


goes 
active 
Low. The equation 
for generating 
the flNR 


strobe is made up of two components: 
an active reset and 


a normal Write cycle, 
as shown in the following 
equation: 


l lEI 
IEO 
lEI 
IEO - 


Z8500 
Z8500 


(First) 
(Middle) 


Highest 
Priority 
Peripheral 
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Forcing 
/RD and flNR simultaneously 
Low resets the pe- 


ripherals. 


----. lEI 
IEO 
lEI 
IEO 


Z8500 
Z8500 


(Middle) 
(Last) 


Lowest 
Priority 
Peripheral 


IJ 


·1 
/ 
\ 
/ 


PCLKJUUL 


I 


ll( 
tsettle 


IINTACK ~ 
_ 


Peripheral 
(4 MHz) 


CIO 
FIO 
SCC 


First 
350 
350 
250 


Middle 


150 
150 
120 


Last 


100 
100 
120 


Z8500 Timing Cycles 
This section 
discusses 
the timing parameters 
that must be 


met when generating 
the control signals. The Z8500family 


uses 
the control 
signals 
to communicate 
with the CPU 


through 
three types of bus cycle: 
Read, Write, and Inter- 


rupt Acknowledge. 
The discussion 
that follows pertains to 


the 4 MHz peripherals, 
but the 6 MHz dHvices have similar 


considerations. 


Although 
the peripherals 
have a standard 
CPU interface, 


some 
of their 
particular 
timing 
requirements 
vary. 
The 


worst-case 
parameters 
are shown 
below; 
the timing 
can 


be optimized 
if only one or two of the Z8500 family devices 


are used. 
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Read Cycle 
The Read cycle 
transfers 
data from the peripheral 
to the 


CPU.lt 
begins by selecting 
the peripheral 
and appropriate 


register 
(Data or Control). 
The data is gated onto the bus 


with the IRD line. A setup time of 80 ns from the time the 
register 
select inputs (Al/B, CliO, AO, A 1) are stable to the 


falling 
edge of IRD guarantees 
that the proper 
register 
is 


accessed. 
The access 
time specification 
is usually 
mea- 


sured from the falling edge of IRD to valid data and varies 
between 
peripherals. 
The 
SCC 
specifies 
an additional 


register 
select to valid data time. The Read cycle timing is 


shown 
in Figure 2. 


ADDR 
~ 
_ 


Read 
ICS 
Cycle 


Write! 
Cycle 


Interrupt 


Acknowledge 
Cycle 


'-. - 
<590 ----l 
I 
>0 


IWR--~>400 
__/1"----------------- 


>0 -l I+- 
-l I+->0 


DAT~ 
----{ 
Valid Data 
)~---------------- 


ICS --.1 
>o-H 


Write Cycle 
The Write cycle transfers data from the CPU to the periph- 
eral. It begins by selecting the peripheral and addressing 
the desired register. A setup time of 80 ns from register 
select stable to the falling edge of NJH is required. The 
data must be valid prior to the falling edge of NJR.TheNJR 
pulse width is specified at 400 ns. Wr te cycle timing is 
shown in Figure 2. 


Interrupt Acknowledge 
Cycle 
The Z8500 peripheral interrupt structure offers the de- 
signer many options. In the simplest case, the Z8500 
peripherals can be polled with interrupts disabled. Ifusing 
interrupt, the timing shown in Figure 2 should be observed. 
An interrupt sequence begins with an liNT going active 
because of an interrupt condition. The CPU acknowl- 
edges the interrupt with ana IINTACK signal. 


A daisy chain settle time (dependent u on the number of 
devices in the chain) ensures that the interrupts are 
prioritized. Thefalling edge of IRD causes the IUSbitto be 
set and enables a vector to go out on the bus. 


The table given in Figure 1 can be used to calculate the 
amount of settling time required by a daisy chain. Even if 
there is only one peripheral in the chain, a minimum 
settling time is still required because of the internal daisy 
chain. The first column specifies the amount of settling 
time for only one peripheral. If there are two peripherals, 
the time is computed by adding together the times shown 
in the first and the last columns. For each additional 
peripheral in the chain, the time specified in the middle 
column is added. 


Recovery Time 
The readlwrite time specifies a minimum amount of time 
between Read or Write cycles to the same peripheral. The 
recovery time differs among peripherals and is summa- 
rized in Figure 3. In most cases, this parameter is met 
because of the time required for instruction fetches. The 
recovery time specification does not have to be met if ICE 
is deselected when Read or Write occurs. 


ICE \ 
/ 
\ 
/ 


IRDIIWR 
/ 
\ 
/ 
\ 
/ 
I· 


trecovery 
~I 


Peripheral 
(4 MHz) 


CIO 
FIO 
SCC 


Recovery TIme 


Greater 
than 3 PCLK cycles 
or 1000 ns 
Greater 
than 1000 
ns 
Greater 
than 4 PCLK cycles 


~2il!lG 


68000 INTERFACE 
EXAMPLES 


This section 
shows three examples, 
presented 
in increas- 


ing order 
of complexity, 
for 
interfacing 
Zilog's 
4 MHz 


Z8500 
peripherals 
to an 8 MHz 68000. 
Faster 
CPUs or 


peripherals 
can be used by modifying 
some of the timing. 
These examples 
suggest 
possible 
ways of implementing 


the interface 
but may require 
some modifications 
to oper- 


ate properly. 
They were 
chosen 
because 
they give the 


user a variety of interface 
design 
ideas. The first example 


uses 
a minimum 
amount 
of TIL 
logic 
to implement 
the 
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interface 
because 
the Valid 
Peripheral 
Address 
(NPA) 


cycle 
meets the Z8500 timing 
requirements. 
In this mode 


the 68000 
accepts 
nonvectored 
interrupts. 
The second 


example 
uses the Data Transfer 
Acknowledge 
(lDTACK) 


pin. This interface 
allows faster operation 
and makes use 


of the Z8500's 
8-bit vectored 
interrupts. 
The third example 


also uses a IDTACK 
cycle 
and is similar 
to the second, 


except 
the external 
logic 
is integrated 
into a single 
chip, 


the PAL20 x 10 programmable 
array logic. 


The 68000 
has a special 
input 
pin, Valid 
Peripheral 
Ad- 


dress 
(NPA), 
that can 
be activated 
by the Z8500 
chip 


select logic at the beginning 
of the cycle to indicate 
to the 


68000 that a peripheral 
is being accessed. 
This generates 


a special 
Read/Write 
cycle 
that 
meets 
the 
peripheral 


timing 
requirements. 
This cycle 
allows the Z8500 control 


signals 
to be generated 
easily. 
The 68000 
responds 
to 


interrupts 
using 
an autovector 
and 
the Z8500 
can 
be 


programmed 
not to return a vector. 


The timing 
is shown 
in Figure 
4. Figure 5 shows 
how the 


hardware 
can 
be implemented. 
PCLK 
is generated 
by 


dividing 
down the 68000 CLK./RD, 
ANR, and IINTACK 
are 


simply ANDed 
68000 signals. The worst-case 
daisy-chain 


settle time is 450 ns. Connecting 
liNT to IPLO generates 
a 


level 1 interrupt. The internal registers 
are accessed 
by AO, 


A 1, DIIC, and NIB, which 
can be the 68000 
lowest order 


addresses. 


Functional Description 
NPA is pulled Low at the beginning 
of the cycle and the CPU 


automatically 
inserts Wait states until E is synchronized. 


VPA = [(AS)e(CE)] 


RD = [(CE)e(VMA)e(R//W)] 


WR = [(CE)e(VMA)e/(R//W)] 


INTACK = [(FCO)e(FC1)e(FC2)e(AS)] 


/AS 
\. 
• 
r- 


I'" 
>450 -------.1·...----- 
>450 ------·1 


E ~ 
/-------"___ 
\. 
r- 
\. 
r- 


INTERFACING Z8500 
PERIPHERAlS 
TO THE 68000 
ApPUCATlON 
NOTE 


NPA 


FCO 
FC1 
D 
0 
IINTACK 
FC2 


IAS 
ClK 
74lS74 
10 


D7-DO 
8 
D7-DO 


A23-A17 
7 
ICE 


68000 


A1 
AO-D/C 


A2 
A1-AlB 


RIW 
IRD 
II 
NMA 
Z8S00 


ClK 
Perlperal 


IPl2 
---'VV'v- 
+5V 
IWR 
IPL1 


D 
0 
IPClK 


ClK 
74LS74 
10 


IPlO 
liNT 
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EXAMPLE 2: A TTL INTERFACE USING 
DTACK CYCLES 
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Using the 68000 Data Transfer Acknowledge (lDTACK) 
cycle is a second way of interfacing to the Z8500 periph- 
erals. The 68000 inserts Wait states until the IDTACK input 
is strobed Low to complete the transfer. In addition to 
generating the control signals, the irterface logic must 
also generate IDTACK. 


The timing shown in Figure 6 can be generated by the 
hardware shown in Figure 7. The 8-bit Shift register 
(74LS164) is used to generate the proper timing. At the 
beginning of each cycle, QA (Figure 7) is set High for one 
PCLK cycle and then reset. This pulse is shifted through 
the QA-QH outputs and is used to generate IRD, /WR, and 
IDTACK signals. Some of the extra Wait states can be 
eliminated by tapping the Shift register sooner (e.g., QC). 


I 80 
1 81 1 82183\ 
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EXAMPLE 3 : SINGLE-CHIP 
PAL 
INTERFACE 


This example 
illustrates 
how to interface 
the 4 MHz Z8500 
peripherals 
to the 8 MHz 68000 using a PAL20X1 0 device 
to generate 
all the 
required 
control 
signals. 
The 
PAL 
reduces 
the required 
interface 
logic to a single chip, thus 
minimizing 
board 
space. 
This 
inte'face 
offers 
flexibility 
because 
the internal 
logic can be reprogrammed 
without 
changing 
the pin functions. 
The PAL uses 68000 signals to 
generate 
Read, Write, and Interrupt 
Il\cknowledge 
cycles. 
In addition 
to generating 
the Z8500 
control 
signals, 
the 
PAL also generates 
a IDTACK 
to inform 
the 68000 
of a 
completed 
data transfer 
cycle. 
This allows the 68000 
to 
use the peripheral's 
vectored 
interrupts. 


Functional Description 
Figure 8 shows the PAL's pin functions. 
The PAL generates 
five 
control 
signals, 
of which 
four 
(/WR, 
IRD, 
CO, and 
IINTACK) 
go to the Z8500 and one (lDTACK) 
goes to the 
68000. The remaining 
signals are uSEldinternally to gener- 
ate these outputs. 
Timing 
diagrams 
for the Read, Write, 
and Interrupt 
AcknoWledge 
cycles 
are shown in Figure 9. 


The PAL uses a 4-bit downcounter 
to generate 
the proper 
placement 
of the control 
signals 
where 
CO is the least 
significant 
bit and C3 is the most significant 
bit. All of the 
PAL is clocked 
with the rising edge of the 68000's CLK. The 
counter 
toggles 
between 
counts 
14 and 
15 and 
starts 
counting 
down when IAS goes active. 
The counter 
goes 
back to toggling 
when IAS goes inactive. 
CYC goes active 
Low at the same time the counter 
starts counting 
down. 
The equations 
in Table 
2 can be entHred into a develop- 
ment board 
to program 
the PAL. 
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Table 2. 
PAL Equations 


PAL DESIGN 
SPECIFICATION 
PAL 20X10 
P7089 (10) 
MC68000 
TO ZllOG 
PERIPHERJ\l 
INTERFACE 
MMI, SUNNYVALE, 
CA 
ClK 
ICS 
NC 
TEST 
FC2 
FC1 
FCO 
/RESET 
IOE 
IC3 
IC2 
IC1 
NC 
IDTK 
IRD 
IWR 


IAS 
NC 
ICO 
lACK 


RW 
GND 
ICYC 
VCC 


CO 
/CO*fTEST 


C1 
/RESET*AS*C1 


:+: 
/RESET*AS*CO 


C2 
/RESET*AS*C2 


:+: 
/RESET* AS*CO*C 1 


C3 
/RESET*AS*C3 
:+: 
/RESET* AS*CO*C 1*C2 


DTK 
/RESET*/ACK*CYC*C3*/C2*/C1*CO*CS 
+ 
/RESET* ACK*CYC*C3* 
/C2*C 1*/CO 


CYC 
/RESET* AS* /Cyc*CO 
+ 
/RESET* AS*CYC 
:+: 
/RESET*CYC'DTK 


RD 
/RESET*CYC' 
/ACK*RW*C3* 
/C2*CS 
+ 
/RESET*CYC"/ACK*RW* 
/C3*C2*C 
1*CO*CS 


:+: 
/RESET*CYC' 
ACK*RW*C3 
+ 
RESET 


WR 
/R ESET*CYC'ACK* 
/RW*C3* /C2*CS 
+ 
/RESET"CYC' 
/ACK" /RW* /C3"C2"C 
1"CO*CS 


:+: 
RESET 


ACK 
/RESET*FCO*FC1*FC2*AS*CYC*/CO 
+ 
/RESET*FCO*FC 1*FC2*CYC 


; COUNT/HOLD 
(LSB) 


HOLD 
DECREMENT 


HOLD 
DECREMENT 


HOLD 
DECREMENT 


DTACK FOR RD/WR CYCLE 
DTACK FOR INTERRUPT 
OPERATION 


NEW CYCLE STARTED 
PROCESSING 
OF CYCLE 
END OF CYCLE 


NORMAL 
READ OPERATION 
NORMAL 
READ OPERATION 


READ DURING 
OPERATION 


; WRITE 
; WRITE 


INTERRUPT ACKNOWLEDGE 
INTERRUPT ACKNOWLEDGE 


Hardware Diagram 
The hardware 
diagram 
of the PAL interface 
is shown 
in 
Figure 
10. The 68000 
signals 
CLK, /CS, /AS, R//W, FCO, 
FC1, and 
FC2 are used 
to generate 
the Z8500 
control 
signals. 
The 
control 
signals 
are 
synchronous 
with 
the 
rising edge 
of the 68000's 
CLK. TEST and JOE must be 
grounded. 
/CS is used to enable /DTACK, /RD, and /WR as 
shown 
in the equations. 
The Z8500 
/INT is connected 
to 
the /ILPO, which 
generates 
a 68000 
level 1 interrupt. 
The 
peripherals 
are memory-mapped 
into the highest 64 Kbyte 
block 
of 
memory, 
where 
A32-A 17 equals 
"FFH". 
Ad- 
dresses 
A6-A4 
are 
used 
to select 
the 
peripheral; 
A3- 
A 1select the internal registers. 
Table 3 shows the periph- 
erals memory 
map. 
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B Control 
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B Data 
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A Control 
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Data Registers 
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VPA 
4 
VCC 
8, 
15 


A23-A16 
62A 
YO 
~ 
14 


+5V -II./IIIr- 
61 
Yl 
~ 
13 
- 
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8, 
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16 
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25 
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VCC 


--.1. 
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INTERFACE VERIFICATIOIN TECHNIQUES 


This section suggests 
possible 
ways of verifying 
the Read, 
Write, and Interrupt 
Acknowledge 
cycles. 


Read Cycle Verification 
The Read cycle 
should 
be checked 
first because 
it is the 


simplest 
operation. 
The Z8500 should 
be hardware 
reset 


by simultaneously 
pulling 
/RD and/WR 
Low. 
When 
the 


peripheral 
is in the reset state, the Control register contain- 


ing the reset bit can be read without 
writing 
the pointer. 
Reading 
back the FIO or CIO Control register 
should yield 


a01H. 


The SCC's Read cycle can be verified 
by reading 
the bits 


in RRO. Bits 02 and 06 are set to 1 and bits DO, 01, and 07 
are O. Bits 05-03 
reflect 
the input 
oins DCD, SYNC, and 


CTS, respectively. 


Write Cycle Verification 
The Write cycle can be checked 
by writing to a register and 


reading 
back the results. Both the CIO and FIO must have 


their 
reset 
bits 
cleared 
by writing 
OOH to their 
Control 


registers 
and reading 
back 
the result. The SCC can be 


checked 
by writing 
and reading 
to an arbitrary 
read/write 


register, 
for example, 
the Time Constant 
register (WR12 or 


WR13). 


Interrupt Acknowledge 
Cycle Verification 


Verifying 
An Interrupt 
Acknowledge 
(lINTACK) 
cycle con- 


sists 
of 
several 
steps. 
First, 
the 
peripheral 
makes 
an 


Interrupt Request (lINT) to the CPU. When the processor 
is 


ready to service 
the interrupt, 
it initiates 
an Interrupt 
Ac- 


knowledge 
(lINTACK) 
cycle. 
The peripheral 
then puts an 


8-bit vector 
on the bus, and the 68000 uses that vector 
to 


get to the correct 
service 
routine. 
This test checks 
the 


simplest 
case. 


INTERFACING Z8500 PERIPHERALS 
TO THE 68000 
ApPUCATION 
NOTE 


First, 
load 
the 
Interrupt 
Vector 
register 
with 
a vector, 


disable 
the 
Vector 
Includes 
Status 
(VIS), 
and 
enable 


interrupts 
(IE = 1, MIE = 1, lEI = 1). Disabling 
VIS guaran- 


tees that only one vector 
is put on the bus. The address 
of 


the service 
routine corresponding 
to the 8-bit vector 
num- 


ber must be loaded 
into the 68000's 
vector 
table. 


Initiating 
an interrupt 
sequence 
in the FIO and CIO can be 


accomplished 
by setting one of the interrupt 
pending 
(IP) 


bits and seeing 
if the 68000 jumps 
to the service 
routine 


(setting a breakpoint 
at the beginning 
of the service routine 


is an easy way to check 
if this has happened). 


Initiating 
an interrupt 
sequence 
in the SCC is not quite as 


simple 
because 
the IP bits are not as accessible 
to the 


user. An interrupt 
can be generated 
indirectly 
through 
the 


CTS pin by enabling 
the following: 
CTS IE (WR15 20), EXT 


INT EN (WR1 01), and MIE (WR9 08). Any transition 
on the 


CTS pin can initiate the interrupt 
sequence. 
The interrupt 


can be re-enabled 
by RESET EXT/STATUS 
INT (WRO 10) 


and RESET HIGHEST 
IUS (WRO 38). 


Conclusion 
Zilog's Z8500 family of non-multiplexed 
Address/Data 
bus 


peripherals 
can interface 
easily with the 68000 
and pro- 


vide all the support 
required 
in a high-performance 
micro- 


processor 
system. The many features 
offered 
by the SCC, 


FIO, and 
CIO solve 
many 
system 
design 
problems 
by 


making 
interfacing 
to the external world easy. These intel- 


ligent peripherals 
also greatly enhance 
the system perfor- 


mance 
by relieving 
the CPU of many 
burdensome 
over- 


head tasks. Additionally, 
the powerful 
interrupt 
structure 


allows 
the 
68000 
to use vectors 
and 
reduce 
interrupt 


response 
time. 


SCC IN BINARY 
SYNCHRONOUS 
COMMUNCATIONS 


Zilog's 
Z8030 Z-SCC Serial Communications 
Controller 
is 
one of a family of components 
that are Z-BUS'" compatible 
with the Z8000 
N 
CPU. Combined 
with a Z8000 
CPU (or 


other existing 8- or 16-bit CPUs with nonmultiplexed 
buses 
when 
using 
the Z8530 
SCC), 
the z-sce forms 
an inte- 


grated 
data communications 
controller 
that is more cost 


effective 
and more compact 
than systems 
incorporating 


UARTs, baud rate generators, 
and phase-locked 
loops as 


separate 
entities. 


The approach 
examined 
here implements 
a communica- 


tions controller 
in a Binary 
Synchronous 
mode of opera- 
tion, with a Z8002 CPU acting as controller 
for the Z-SCC. 


One channel of the Z-SCC is used to communicate 
with the 


remote station 
in Half Duplex 
mode at 9600 bits/second. 


To test this application, 
two Z8000 Development 
Modules 


are used. Both are loaded with the same software 
routines 


for initialization 
and for transmitting 
and 
receiving 
mes- 


sages. 
The main 
program 
of one 
module 
requests 
the 


transmit 
routine to send a message 
of the length indicated 


in the 'COUNT' 
parameter. 
The other system receives 
the 


incoming 
data stream, 
storing the message 
in its resident II 


memo~. 
: 


The Z-SCC system 
interface 
supports 
the following 
data 


transfer 
modes: 


• 
Polled 
Mode. The CPU periodically 
polls the Z-SCC 


status 
registers 
to 
determine 
the 
availability 
of 
a 


received 
character, 
if a character 
is needed 
for 
transmission, 
and if any errors have been detected, 


• 
Interrupt 
Mode. The Z-SCC interrupts 
the CPU when 


certain 
previously 
defined 
conditions 
are met. 


• 
Block/DMA 
Mode. Using the Wait/Request 
(/W//REO) 


signal, 
the 
Z-SCC 
introduces 
extra 
wait 
cycles 
to 


synchronize 
data 
transfer 
between 
a CPU or DMA 


controller 
and the Z-SCC, 


The example 
given 
here 
uses 
the 
block 
mode 
of data 


transfer 
in its transmit 
and receive 
routines. 
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Three variations 
of character-oriented 
synchronous 
com- 


munications 
are supported 
by the Z-SCC: 
Mono-sync, 
Bisync, 
and External Sync (Figure 
1). In Monosync 
mode, 


a single 
sync 
character 
is transmitted, 
which 
is then 


compared 
to an identical 
sync character 
in the receiver. 
When the receiver 
recognizes 
this sync character, 
syn- 


chronization 
is complete; 
the receiver 
then transfers 
sub- 


sequent 
characters 
into the recE!iver FIFO in the Z-SCC. 


Ism; 
DATA 
~)ATA 
CRC1 
CAC2 


A.~M:x:te 


I svt-.C 
sm; 
MfA 
~ATA 
CRC1 
CAC21 


B.BISYNCM:x:te 


ExEmaJ 
sm;~, 


~A 
CRC1 
CAC21 


c.EldemaIsm; Mode 


Figure 
1. Synchronous 
Modes 
of Communication 


Bisync mode uses a 16-bit or 12-bit sync character 
in the 


same way to obtain 
synchronization. 
External 
Sync mode 
uses an external 
signal to mark the beginning 
of the data 


field; i.e., an external input pin (SYNC) indicates 
the start of 


the information 
field. 


In all synchronous 
modes, 
two Cyclic 
Redundancy 
Check 


(CRC) 
bytes 
can 
be 
concatenated 
to the 
message 
to 


detect data transmission 
errors. The CRC bytes inserted 
in 


the transmitted 
message 
are compared 
to the CRC bytes 


computed 
to the receiver. 
Any differences 
found are held 


in the receive 
error FIFO. 


The Z8002 Development 
Module consists 
of a Z8002 CPU, 
16K words of dynamic 
RAM, 2K words of EPROM monitor, 
a Z80A 
SIO 
providing 
dual 
serial 
ports, 
a Z80A 
CTC 


peripheral 
device 
providing 
four counter/timer 
channels, 
two Z80A 
PIO devices 
providing 
32 programmable 
I/O 


lines, and wire wrap 
area for prototyping. 
The block 
dia- 


gram is depicted 
in Figure 2. Each of the peripherals 
in the 


development 
module 
is connected 
in a prioritized 
daisy- 


chain configuration. 
The Z-SCC is included 
in this configu- 


ration by tying its lEI line to the IEO line of another 
device, 


thus making it one stop lower in interrupt 
priority compared 


to the other device. 


Two Z8000 Development 
Modules 
containing 
Z-SCCs are 


connected 
as shown in Figure 3 and Figure 4. The Trans- 


mit Data pin of one is connected 
to the Receive 
Data pin 


of the other and vice versa. The Z8002 
is used as a host 


CPU 
for loading 
the 
modules' 
memories 
with 
software 


routines. 


The 
Z8000 
CPU 
can 
address 
either 
of the 
two 
bytes 


contained 
in 16-bit words. The CPU uses an even address 


(16 bits) to access 
the most-significant 
byte of a word and 


an odd address 
for the least-significant 
byte of a word. 


Control 
---'\ 
Inputs ,I 


External <: 
Clock 
InfOut 
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Non-maskable 
Interrupt 


S:3d~:;~ 


[~ 


TXD 
RxD 
----- 
...•. 


TRxC 
RTxC 
ZBOO2 
------ 
z-scc 
~~ 
__ 
2.R~ 


RxD 
TxD 
.... ----- 


Local 
I:l 
L::J 


R5-232C 
Serial 
Channels 
(2) 


II 


IAD1S 
IAD14 
IAD13 
1AD12 


LS 
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84B 
4A 6 
8 AD1S 
rP 
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9 AD14 
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LS 
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2 AD3 
~ 
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"" 
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~ 
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.A 
+SV 
7 lEI 
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'I 
6 IEO 


+~V 
~3l!....-- 
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In 
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IRI/W 
34 RI/W 
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+SV 
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- 
IAD14 
~ 
33 /COO 
I I I 
2 
~ 
/WMT 
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V r 


I 
4 
LS 
~ 
/STOP 
IAD12 
I 
17 
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NI 
IAD11 ------j 
6 
~ 
/NVI 
IAD10 
~ 


1AD9 
J 
V 


1 
14 
r 
~ 
~ 
IAD8 


13 
/NMI 
V 


14 
/RESET 
30 
CLOCK 


IAD11 
IAD10 
IAD9 
1AD8 


/WArT 
/sTOP 
NI 
/NVI 


/NMI 
/RESET 


4MHZ 
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-<en 
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When the Z8002 CPU uses the lower half of the Address/ 
Data bus (ADO-AD7 the least significant 
byte) for byte read 


and write transactions 
during 
I/O operations, 
these trans- 


actions 
are performed 
between 
the CPU and 
I/O ports 


located at odd I/O addresses. 
Since the Z-SCC is attached 


to the CPU on the lower half of the AID bus, its registers 
must appear 
to the CPU at odd I/O addresses. 
To achieve 


this, the Z-SCC can be programmed 
to select 
its internal 


registers 
using 
lines AD5-AD1. 
This is done either auto- 


matically 
with the Force Hardware 
Reset command 
in WR9 


or by sending 
a Select Shift Left Mode command 
to WROB 
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in channel 
B of the Z-SCC. For this application, 
the Z-SCC 


registers 
are located 
at I/O port address 
'FExx'. The Chip 


Select signal 
(lCSO) is derived 
by decoding 
I/O address 


'FE' hex from lines AD15-AD8 
of the controller. 
The Read/ 
Write registers 
are automatically 
selected 
by the Z-SCC 


when internally decoding 
lines AD5-AD1 
in Shift Leftmode. 


To select 
the Read/Write 
registers 
automatically, 
the Z- 


SCC 
decodes 
lines 
AD5-AD1 
in Shift 
Left 
mode. 
The 
register 
map for the Z-SCC 
is depicted 
in Table 
1. 


INITIALIZATION 
Table 
1. Register 
Map 


The Z-SCC can be initialized 
for use in different 
modes 
by 
setting various 
bits in its Write registers. 
First, a hardware 
Address 


reset must be performed 
by setting bits 7 and 6 of WR9 to 
(hex) 
Write Register 
Read Register 
one; the rest of the bits are disabled 
by writing a logic zero. 


FE01 
WROB 
RROB 


Bisync 
mode 
is established 
by selecting 
a 16-bit 
sync 
FE03 
WR1B 
RR1B 
II 


character, 
Sync Mode 
Enable, 
and a XI clock 
in WR4. A 
FE05 
WR2 
RR2B 


data 
rate 
of 
9600 
baud, 
NRZ 
encoding, 
and 
a data 
FE07 
WR3B 
RR3B 


character 
length of eight bits are among the other options 
FE09 
WR4B 


that are selected 
in this example 
(Table 2). 
FEOB 
WR5B 


FEOD 
WR6B 


Note that WR9 is accessed 
twice, first to perform 
a hard- 
FEOF 
WR7B 


ware 
reset and again 
at the end of the initialization 
se- 
FE11 
B DATA 
B DATA 
quence 
to enable 
the interrupts. 
The programming 
se- 
quence 
depicted 
in Table 
2 establishes 
the necessary 
FE13 
WR9 


parameters 
for the receiver 
and the transmitter 
so that, 
FE15 
WR10B 
RR10B 
when enabled, 
they are ready to perform 
communication 
FE17 
WR11B 


tasks. To avoid internal race and false intmrupt 
conditions, 
FE19 
WR12B 
RR12B 
it is important 
to initialize 
the registers 
in the sequence 
FE1B 
WR13B 
RR13B 
depicted 
in this application 
note. 


FE1D 
WR14B 
FE1F 
WR15B 
RR15B 


FE21 
WROA 
RROA 


FE23 
WR1A 
RR1A 


FE25 
WR2 
RR2A 


FE27 
WR3A 
RR3A 


FE29 
WR4A 
FE2B 
WR5A 


FE2D 
WR6A 


FE2F 
WR7A 


FE31 
A DATA 
A DATA 


FE33 
WR9 


FE35 
WR10A 
RR10A 
FE37 
WR11A 


FE39 
WR12A 
RR12A 
FE3B 
WR13A 
RR13A 


FE3D 
WR14A 
FE3F 
WR15A 
RR15A 
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INITIALIZATION 
(Continued) 


The Z8002 CPU must be operated 
in System mode in order 


to execute 
privileged 
I/O instructions, 
so the Flag Control 


Word (FCW) should 
be loaded with System/Normal 
(S//N), 


and 
the 
Vectored 
Interrupt 
Enable 
(VIE) 
bits 
set. 
The 


Program 
Status 
Area 
Pointer 
(PSAP) 
is loaded 
with ad- 


dress %4400 using the Load Control 
instruction 
(LDCTL). 
If the Z8000 Development 
Module 
is intended 
to be used, 
the PSAP need not be loaded 
by the programmer 
as the 


development 
modules 
monitor 
loads it automatically 
after 


the NMI button 
is pressed. 


Value 


Register 
(hex) 


WR9 
CO 


WR4 
10 


WR10 
0 


WR6 
AB 


WR7 
CD 


WR2 
20 


WR11 
16 


WR12 
CE 


WR13 
0 


WR14 
03 


WR1S 
00 
WRS 
64 


WR3 
C1 


WR1 
08 


WR9 
09 


Hardware 
reset 


x1 clock, 
1B-bit sync, sync mode 
enable 
NRZ, CRC preset to zero 
Any sync character 
"AB" 


Any sync C'laracter 
"CD" 
Interrupt 
vector 
"20" 


Tx clock from BRG output, TRxC 
pin = BRG out 
Lower byte of time constant 
= 


"CE" for 9600 baud 
Upper 
byte = 0 


BRG SOUrCE!bit = 1 for PCLK as 
input, 
BRG enable 
External 
interrupt 
disable 
Tx 8 bits/character, 
CRC-16 


Rx8 bits/character, 
Rx enable 


(Automatic 
Hunt mode) 
Rxlnton 
1stchar&sp. 
cond., ext. 


int. disable) 
MIE, VIS, Status Low 
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Since VIS and Status Low are selected 
in WR9, the vectors 


listed 
in Table 
3 will 
be 
returned 
during 
the 
Interrupt 


Acknowledge 
cycle. Of the four interrupts 
listed, only two, 


Ch A Receive 
Character 
Available 
and 
Ch A Special 


Receive 
Condition, 
are used in the example 
given here. 


PS 
Vector Address· 
(hex) 
(hex) 


Ch A Transmit 
Buffer Empty 


Ch A External 
Status Change 


Ch A Receive 
Char. Available 


Ch A Special 
Receive 
Condition 


446E 
4472 
4476 
447A 


• "PS Address" 
refers to the location 
in the Program 
Status 


Area where the service 
routine 
address 
is stored 
for that 


particular 
interrupt, 
assuming 
that PSAP has been set to 


4400 hex. 


To transmit 
a block of data, the main program 
calls up the 


transmit 
data 
routine. 
With 
this 
routine, 
each 
message 
block to be transmitted 
is stored in memo''Y, beginning 
with 
location 
'TBUF'. 
The number 
of characters 
contained 
in 


each 
block 
is determined 
by the value 
assigned 
to the 


'COUNT' 
parameter 
in the main module. 


To prepare 
for transmission, 
the routine enables the trans- 
mitter and selects 
the Wait On Transmit 
function; 
it then 


enables 
the wait function. 
The Wait On Transmit 
function 


indicates 
to the CPU whether 
or not the Z-SCC is ready to 


accept 
data from the CPU. If the CPU attempts 
to send 
data to the Z-SCC when the transmit 
buffer 
is full, the Z- 
SCC asserts 
its Wait line and keeps it Low until the buffer 
is empty. 
In response, 
the CPU extends 
its I/O cycles 
until 
the Wait line goes 
inactive, 
indicating 
that the Z-SCC 
is 
ready to receive 
data. 


The CRC generator 
is reset and the Transmit 
CRC bit is 


enabled 
before the first character 
is sent, thus including 
all 
the characters 
sent to the Z-SCC 
in the CRC calculation, 
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until the Transmit CRC bit is disabled. 
CRC generation 
can 


be disabled 
for a particular 
character 
by resetting 
the 


TxCRC 
bit within the transmit 
routine. 
In this application, 


however, 
the Transmit 
CRC bit is not disabled, 
so that all 


characters 
sent to the Z-SCC 
are included 
in the CRC 


calculation. 


The Z-SCC's 
transmit 
underrun/EOM 
latch must be reset 


sometime 
after the first character 
is transmitted 
by writing 


a Reset Tx Underrun/EOM 
command 
to WRO. When this 


latch is reset, the Z-SCC automatically 
appends 
the CRC 


characters 
to the end of the message 
in the case 
of an 


underrun 
condition. 


Finally, a five-character 
delay is introduced 
at the end of 


the transmission, 
which allows the Z-SCC sufficient 
time to 


transmit 
the last data byte, two CRC characters, 
and two 


sync characters 
before 
disabling 
the transmitter. 
II 


Once the Z-SCC is initialized, 
it can be prepared 
to receive 


data. First, the receiver 
is enabled, 
placing 
the Z-SCC 
in 
Hunt mode 
and thus setting 
the Sync/Hunt 
bit in status 


register RROto 1. In Hunt mode, the receiver 
is idle except 
that 
it searches 
the 
incoming 
data 
stream 
for 
a sync 


character 
match. 
When 
a match 
is discovered 
between 
the incoming 
data stream and the sync characters 
stored 


in WR6 
and 
WR7, 
the 
receiver 
exits 
the 
Hunt 
mode, 
resetting 
the 
Sync/Hunt 
bit in status 
register 
RRO and 


establishing 
the Receive Interrupt On FirstCharacter 
mode. 


Upon detection 
of the receive interrupt, 
the CPU generates 
an Interrupt 
Acknowledge 
cycle. 
The Z-SCC sends to the 
CPU 
vector 
%2C, 
which 
points 
to th13 location 
in the 
Program 
Status 
Area 
from 
which 
the 
receive 
interrupt 
service 
routine 
is accessed. 


The receive 
data routine 
is called 
from within the receive 
interrupt 
service 
routine. While expecting 
a block of data, 
the Wait On Receive 
function 
is enabl13d. Receive 
data 
buffer 
RR8 
is read, 
and 
the 
charactms 
are 
stored 
in 
memory locations 
starting 
at RBUF. The Start of Text (%02) 
character 
is discarded. 
After 
the 
End of Transmission 
character 
(%04) is received, 
the two CRC bytes are read. 


The result of the CRC check 
becomes 
valid two characters 
later, at which 
time, RR1 is read and the CRC error bit is 
checked. 
If the bit is zero, the message 
received 
can be 
assumed 
correct: 
if the bit is 1, an error in the transmission 


is indicated. 


Before leaving the interrupt 
service 
routine, Reset Highest 


IUS (Interrupt 
Under 
SerVice), 
Enable 
Interrupt 
on Next 


Receive 
Character, 
and Enter Hunt Mode commands 
are 


issued 
to the Z-SCC. 


If a receive 
overrun 
error 
is made, 
a special 
condition 


interrupt 
occurs. 
The Z-SCC 
presents 
the vector 
%2E to 


the 
CPU, 
and 
the 
service 
routine 
located 
at address 


%447A is executed. 
The Special 
Receive 
Condition 
regis- 


ter RR1 is read to determine 
which error occurred. 
Appro- 


priate action 
to correct 
the error should 
be taken 
by the 


user 
at this 
point. 
Error 
Reset 
and 
Reset 
Highest 
IUS 


commands 
are given to the Z-SCC before returning 
to the 


main program 
so that the other lower priority interrupts 
can 


occur. 
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SOFTWARE 


Software routines are presented in the following pages. 
These routines can be modified to include various ver- 
sions of Bisync protocol, such 
as Transparent and 


see IN BINARY SYNCHRONOUS 
CoMMUNICA noNS 
ApPUCATION 
NOTE 


Nontransparent modes. Encoding methods other than 
NRZ(e.g., NRZI,FMO,FM1)can also be used by modifying 
WR10. 
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plzasm 
1.3 
LOC OBJ CODE STMT SOURCE 
STATEMENT 


BISYNC MODULE 


$L1STON 
$TTY 


CONSTANT 
WROA 
%FE21 
!BASE ADDRESS 
FOR WRO CHANNEL 
A! 
RROA 
%FE21 
!BASE ADDRESS 
FOR RRO CHANNEL 
A! 
RBUF 
= 
%5400 
!BUFFER AREA FOR RECEIVE CHARACTER! 


PSAREA 
%4400 
!START ADDRESS 
FOR PROGRAM 
STAT AREAS! 


COUNT 
12 
!NO. OF CHAR. FOR TRANSMIT 
ROUTINE! 
0000 
GLOBAL 
MAIN PROCEDURE 
ENTRY 
0000 
7601 
LOA 
R1, PSAREA 


0002 
4400 
0004 
7010 
LDCTL 
PSAPOFF,R1 
!LOAD 
PSAP 


0006 
2100 
LD 
RO,#%5000 
II 


0008 
5000 
OOOA 
3310 
LD 
RI(#%IC),RO 
!FCWVALUE(%5000) 
AT %441 C FOR VECTORED! 


OOOC 001C 
!INTERRUPTS! 


OOOE 
7600 
LOA 
RO,REC 


0010 
00F4' 


0012 
3310 
LD 
RI(#%76),RO 
!EXT. STATUS SERVICE ADDR. AT %4476 
IN! 
0014 
0076 


iPSAi 


0016 
7600 
LOA 
RO, SPCOND 


0018 
011E' 
OOIA 
3310 
LD 
R1(#%7A),RO 
!SP.COND.SERVICE 
ADDR AT %447A 
IN PSA! 
001C 
007A 
001E 
5FOO 
CALL 
INIT 


0020 
0034' 
0022 
5FOO 
CALL 
TRANSMIT 


0024 
00A6' 


0026 
E8FF 
JR 
$ 


0028 
02 
TBUF: 
BVAL 
%02 
!START OF TEXT! 


0029 
31 
BVAL 
'1' 
!BVAL MEANS BYTE VALUE. 
MESSAGE 
CHAR.! 
002A 
32 
BVAL 
'2' 


002B 
33 
BVAL 
'3' 
002C 
34 
BVAL 
'4' 


0020 
35 
BVAL 
'5' 


002E 
36 
BVAL 
'6' 
002F 
37 
BVAL 
'7' 
0030 
38 
BVAL 
'8' 
0031 
39 
BVAL 
'9' 
0032 
30 
BVAL 
'0' 


0033 
31 
BVAL 
'1' 


0034 
END 
MAIN 
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INITIALIZATION 
ROUTINE FOR Z-SCC 


0034 
GLOBAL 
INIT PROCEDURE 
ENTRY 


0634 
2100 
LD 
RO,#15 
!NO.OF 
PORTS TO WRITE TO! 
0036 
OOOF 
0038 
7602 
LOA 
R2, SCCTAB 
!ADDRESS 
OF DATA FOR PORTS! 
003A 
004E' 
003C 
2101 
ALOOP: 
LD 
R1, #WROA 
003E 
FE21 
0040 
0029 
ADDB 
RL1, @R2 
0042 
A920 
INC 
R2 
0044 
3A22 
OUTIB 
@RI,@R2,RO 
!POINT TO WROA,WR1A 
ETC THRO LOOP! 


0046 
0018 
0048 
8004 
TEST 
RO 
!END OF LOOP?! 
004A 
EEF8 
JR 
NZ, 
ALOOP 
!NO, KEEP LOOPING! 
004C 
9E08 
RET 


004E 
12 
SCCTAB: 
BVAL 
2*9 
004F 
CO 
BVAL 
"loCO 
!WR9=HARDWARE 
RESET! 
0050 
08 
BVAL 
2*4 
0051 
10 
BVAL 
%10 
!WR4=X1 
CLK, 16 BIT SYNC MODE! 
0052 
14 
BVAL 
2*10 
0053 
00 
BVAL 
0 
!WRIO=CRC 
PRESET ZERO, NRZ, 16 BIT SYNC! 
0054 
OC 
BVAL 
2*6 
0055 
AB 
BVAL 
"IoAB 
!WR6=ANY 
SYNC CHAR "IoAB! 
0056 
OE 
BVAL 
2*7 
0057 
CD 
BVAL 
"loCO 
!WR7=ANY 
SYNC CHARR "loCO! 
0058 
04 
BVAL 
2*2 


0059 
20 
BVAL 
%20 
!WR2=NT 
VECTOR 
"Io20! 
005A 
16 
BVAL 
2*11 


005B 
16 
BVAL 
%16 
!WR11 =TxCLOCK 
& TRxC OUT =BRG OUT! 
005C 
18 
BVAL 
2*12 
0050 
CE 
BVAL 
"IoCE 
!WR12= 
LOWER TC="IoCE! 
005E 
IA 
BVAL. 
2*13 
005F 
00 
BVAL 
0 
!WR13= 
UPPER TC=01 
0060 
1C 
BVAL 
2*14 
0061 
03 
BVAL 
%03 
!WRI4=BRG 
ON, ITS SRC=PCLK! 


0062 
1E 
BVAL 
2*15 
0063 
00 
BVAL 
%00 
!WRI5=NO 
EXT INT EN.! 
0064 
OA 
BVAL 
2*5 


0065 
64 
BVAL 
%64 
!WR5= TX 8 BITS/CHAR, 
CRC-16! 
0066 
06 
BVAL 
2*3 


0067 
CI 
BVAL 
&CI 
IWR3=RX 
8 BITS/CHAR, 
REC ENABLE! 
0068 
02 
BVAL 
2*1 
0069 
08 
BVAL 
"IoC1 
!WR1 =RxINT ON 1ST OR SP COND! 
!EXT INT DISABLE! 
006A 
12 
BVAL 
2*9 
006B 
09 
BVAL 
%09 
iWR9=MIE, 
VIS, STATUS LOW! 
006C 
END INIT 


~2iu::a; 
see IN BINARY SYNCHRONOUS 
COMMUNICATIONS 


ApPUCATION 
NOTE 


RECEIVE ROUTINE 


RECEIVE A BLOCK 
OF MESSAGE 
THE LAST CHARACTER 
SHOULD 
BE EOT (%04) 


006C 
GLOBAL 
BECEIVE 
PROCEDURE 
ENTRY 


006C 
C828 
LDB 
RLO,#428 
!WAIT ON RECV.! 


006C 
3A86 
OUTB 
WROA+2,RLO 


0070 
FE23 
0072 
6000 
LDB 
RLO,%A8 


0074 
OOAB 


0076 
3A86 
OUTB 
WROA+2,RLO 
!ENABLE 
WAIT 1ST CHAR,SP.COND. 
INT! 
0078 
FE23 
007A 
2101 
LD 
RI,#RROA+ 16 


007C 
FE31 
007E 
3CI8 
INB 
RLO,@R1 
!READ STX CHARACTER! 


0080 
C8C9 
LDB 
RLO,#%C9 


0082 
3AB6 
OUTB 
WROA+6,RLO 
!Rx CRC ENABLE! 


0084 
FE27 
a 


0086 
2103 
'-D 
R3,#RBUF 


0088 
5400 
008A 
3C18 
READ: 
NB 
RLO,@R1 
!READ MESSAGE! 


008C 
2E38 
DB 
@R3,RLO 
!STORE CHARACTER 
IN RBUF! 
008E 
AB30 
EC 
R3,#1 


0090 
OA08 
CPB 
RLO,#%04 
liS IT END OF TRANSMISSION 
?! 
0092 
0404 
0094 
EEFA 
,JR 
NZ,READ 


0096 
3C18 
INB 
RLO,@R1 
!READ PAD1! 


0098 
3C18 
INB 
RLO,@R1 
!READ PAD2! 


009A 
3A84 
INB 
RLO,RROA+2 
!READ CRC STATUS! 
009C 
FE23 
1PROCESS CF1C ERROR IF ANY, AND GIVE ERROR RESET COMMAND 
IN WROA! 
009E 
C800 
LDB 
RLO,#O 


OOAO 
3A86 
OUTB 
WROA+6,RLO 
!DISABLE 
RECEIVER! 
00A2 
FE27 
OOM 
9E08 
RET 


00A6 
END 
RECEIVE 
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TRANSMIT ROUTINE 


SEND A BLOCK OF DATA CHARACTERS 
THE BLOCK STARTS AT LOCATION TBUP 


OOA6 
GLOBAL 
TRANSMIT 
PROCEDURE 
ENTRY 


00A6 
2102 
LD 
R2, #TBUF 
!PTR TO START OF BUFFER! 
OOAB 0028' 
OOAA C86C 
LDB 
RLO, #%6C 


OOAC 3AB6 
OUTB 
WROA+ 10, RLO 
!ENABLE TRANSMITIER! 
OOAE FE2B 
OOBO C800 
LDB 
RLO, #%00 
!WAIT ON TRANSMIT! 
00B2 
3A86 
OUTB 
WROA+2, 
RLO 


00B4 
FE23 
00B6 
C888 
LDB 
RLO, #%88 


00B8 
3AB6 
OUTB 
WROA+2, RLO 
!WAIT ENABLE, INT ON 1ST & SP COND! 
OOBA FE23 
OOBC C880 
LDB 
RLO, #%80 


OOBE 3A86 
OUTB 
WROA, RLO 
!RESET TxCRC GENERATOR! 
OOCO FE21 
00C2 
2101 
LD 
R1, #WROA+16 
lWR8A SELECTED! 


00C4 
FE31 
00C6 
C86D 
LDB 
RLO, #%6D 


00C8 
3A86 
OUTB 
WROA+ 10, RLO 
!Tx CRC ENABLE! 


OOCA FE2B 
OOCC 2100 
LD 
RO,#1 


OOCE 0001 
OODO 3A22 
OTIRB 
@RI,@R2,RO 
!SEND START OF TEXT! 
00D2 
0010 
00D4 
C8CO 
LDB 
RLO, #%CO 


00D6 
3AB6 
OUTB 
WROA, RLO 
!RESET TxUND/EOM 
LATCH! 


00D8 
FE21 


OODA 2100 
LD 
RO,#COUNT-1 


OODC OOOB 
OODE 3A22 
OTIRB 
@RI,@R2, RO 
!SEND MESSAGE! 


OOEO 0010 
00E2 
C804 
LDB 
RLO, #%04 


00E4 
3EI8 
OUTB 
@R1, RLO 
!SEND END OF TRANSMISSION CHARACTER! 
00E6 
2100 
LD 
RO,#1670 
!CREATE DELAY BEFORE DISABLING! 
00E8 
0686 
OOEA F081 
DEL: 
DJNZ 
RO, DEL 


OOEC C800 
LDB 
RLO, #0 


OOEE 3AB6 
OUTB 
WROA+ 10, RLO 
!DISABLE TRANSM ITIER! 


OOFO FE2B 
00F2 
9EOB 
RET 


00F4 
END TRANSMIT 
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RECEIVE INT. SERVICE ROUTINE 


OOF4 
GLOBAL 
RI:C 
PROCEDURE 
ENTRY 


00F4 
93FO 
PUSH 
@RI5, RO 


00F6 
3A84 
INB 
RLO,RROA 
!READ STATUS FROM RROA! 
00F8 
FE21 


OOFA 
A684 
BITB 
RLO,#4 
!TEST IF SYNC HUNT RESET! 


OOFC 
EE02 
JFl 
NZ, RESET 
!YES CALL RECEIVE ROUTINE! 
OOFE 
5FOO 
CALL 
RECEIVE 


0100 
006C' 
0102 
C808 
RESET: 
LDB 
RLO, #%08 


0104 
3A86 
OJTB 
WROA+2, RLO 
!WAIT DISABLE! 
0106 
FE23 
0108 
C8D1 
LDB 
RLO, #%D1 
010A 
3A86 
00TB 
WROA+6, RLO 
!ENTER HUNT MODE! 
010C 
FE27 
010E 
C820 
LDB 
RLO, #%20 


0110 
3A86 
OUTB 
WROA, RLO 
!ENABLE 
INT ON NEXT CHAR! 
0112 
FE21 
II 


0114 
C838 
LDB 
RLO, #%38 


0116 
3A86 
OUTB 
WROA, RLO 
!RESET HIGHEST 
IUS! 


0118 
FE21 
011A 
97FO 
POP 
RO, @R15 


011C 
7BOO 
IRET 


OIIE 
END REC 
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011E 
GLOBAL 
SPCOND 
PROCEDURE 
ENTRY 


011E 
93FO 
PUSH 
@RI5, RO 


0120 
3A84 
INB 
RLO, RROA+2 
!READ ERRORS! 
0122 
FE23 


!PROCESS 
ERRORS! 


0124 
C830 
LOB 
RLO, #%30 


0126 
3A8B6 
OUTB 
WROA, RLO 
!ERROR RESET! 


0128 
FE21 
012A 
C808 
LOB 
RLO, #%08 


012C 
3A86 
OUTB 
WROA+2, RLO 
!WAIT DISABLE, 
RxlNT ON 1ST OR SP COND.! 
012E 
FE23 
0130 
COD1 
LOB 
RLO, #%01 


0132 
3A86 
OUTB 
WROA+6, 
RLO 
!HUNT MODE, REC. ENABLE! 
0134 
FE27 
0136 
C838 
LOB 
RLO, #%38 


0138 
3A86 
OUTB 
WROA, RLO 
!RESET HIGHEST 
IUS! 
013A 
FE21 
013C 
97FO 
POP 
RO,@RI5 


013E 
7BOO 
IRET 


0140 
END SPCOND 


END BISYNC 


o errors 
Assembly 
complete 


ZILOG see 
Z80301Z8530 
QUESTIONS AND ANSWERS 


This document contains the most commonly asked questions about the Zilog sec. 
Theyare divided into five sections: 


• 
Hardware 
Considerations 
• 
Interrupts 
and Polling 
• 
Asynchronous 
Mode 


• 
Synchronous 
Mode 
• 
Miscellaneous 
Questions 


This section 
includes 
questions 
and answers 
on the hard- 


ware interface, 
the clocks, the FIFO, special 
modes (Local 
Loopback, 
DPLL, Manchester), 
and internal 
timing 
con- 


sideration. 


Q. 
What Is the SCC transistor 
count? 
A. 
Approximately 
6000 gates, or 18,000 transistors. 


Q. 
What Is the difference 
between 
the Z8030 
and the Z8530? 
A. 
The Z8030 
and Z8530 
are packaged 
from the same 


die. 
The multiplexed 
bus (Z8030) 
or non-multiplexed 


bus (Z8530) version of the chip is selected 
at packag- 


ing time by an internal 
bonding 
option. 


Q. 
Can IAS 
be active 
only 
when 
the Z8030 
Is being 
accessed 
and High all other times? 
A. 
Since the interrupt 
pending 
bits (IPs) are updated 
on 
address 
strobes, 
interrupts 
will not occur unless /AS is 


continuous. 


Q. 
How do /WR and ICE Interact em the Z8530? 
A. 
f'NR and ICE are ANDed to enablH a transparent 
latch. 
Data is latched 
on the falling edge when both ICE and 
f'NR go Low. 


Q. 
How many register pointers 
does the Z8530 have? 
A. 
The SCC has only one register 
pointer for both chan- 
nels. The SIO (Z844X) 
has two, one for each channel. 


Q. 
Do you have to write to the pointer 
with the Z8530 -:w 
to access 
WRO or RRO? 
_ 
A. 
No. Both registers 
are accessed 
automatically 
without 


first writing 
to the pointer. 


Q. 
Does ICE (ICS) have to be High during an interrupt 
acknowledge 
cycle? 
A. 
No. 


Q. 
Does the SCC support 
full duplex 
DMA? 


A. 
The SCC allows full duplex 
DMA transfers 
by using the 


DTR/REQ 
and W/REQ as two separate 
DMA control 


lines for transmit 
request 
and receive 
request on each 


channel. 


Q. 
When using full duplex DMA, how do you program 
WIREQ? 
A. 
W/REQ 
should 
be 
programmed 
for 
receive 
and 


DTR/REQ 
pin should 
be programmed 
for transmit. 


Q. 
Can 
both 
channels 
make 
simultaneous 
DMA 
requests? 
A. 
Yes. 


Q. 
Do you have to reset the SCC in hardware? 
A. 
No. A software 
reset is the same as a hardware 
reset, 


(WR9 CO). 
It also does not matter whether 
the Z8030 


is in shift right or shift left mode because 
the address 


is the same in either. 


SCCQ&A 
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Q. 
Do you need 
to clear the resl~t bit in WRO after a 


software 
reset? 


A. 
The reset is clocked with PCLK; so it must be active 
during reset. 


Q. 
How long after a hardware 
reset should 
you wait 


before programming 
the SCC. 


A. 
Four PCLKs. 


Q. 
Why does 
the SCC 
initialization 
require 
that 
the 


External 
Status 
Interrupts 
be reset twice? 


A. 
Because of the possibility of noise causing an interrupt 
pending bit (IP) to be set. The second reset guaran- 
tees that the latch is clear. If the latch is closed high 
and the external signal is low. the first reset will open 
the latch at the high-to-Iow transition causing an inter- 
rupt. 


Clocks 


Q. 
Does PCLK have to have a 50% duty cycle? 


A. 
The duty cycle doesn't have to be 50% as long as the 
minimum specification is met. 


Q. 
Can the SCC PCLK be stretch,ed? 


A. 
Yes, as long as the pertinent specification is met. 
However, this could cause a problem if PCLK is used 
to generate the bit rate. 


Q. 
The bit rate generator 
is driven .from what sources? 


A. 
It may be driven from the RTxCpin or PCLK. or from a 
crystal. 


Q. 
How do you connect a bit rate crystal to the SCC? 


A. 
A crystal can be connected between RTxCand SYNC 
to supply the clock ifthe SCC isprogrammed for WR11 
07-1. 


Q. 
What is the crystal 
specificatic.n? 


A. 
It is a fundamental, parallel resonant crystal. 
For 


further details see the 'Design Considerations Using 
Quartz Crystals with Zilog's Components' Application 
Note. 


Q. 
Can RTxC on both 
channels 
be driven 
from 
the 


same crystal. 
A. 
No. A separate crystal should be used for each chan- 
nel. The crystal 
should 
be connected 
between 


/SYNC and RTxC of the respective channels. 
The 


alternate solution may be to usecrystal onone channel 
and reflect the clock out of the TRxC output and feed 
it into another channel. 


Q. 
How do you select a crystal 
frequency? 


A. 
Time constant: (Clock Frequency/2 x Bit rate x clock 
factor) - 2 (the SCC Technical Manual assumed a 
clock factor of one in the formula). Two examples are 
given below: 


For PCLK = 3.6864 MHz 
For PCLK = 3.9936 MHz 


Bit Rate 
TC 
Error 
Bit Rate 
TC 
Error 


38400 
46 
19200 
102 


19200 
94 
9600 
206 


9600 
190 
7200 
275 
12% 
7200 
254 
4800 
414 


4800 
382 
3600 
553 
.06% 


3600 
510 
2400 
830 


2400 
766 
2000 
996 
.04% 


1200 
1534 
1800 
1107 
.03% 


1200 
1662 
600 
3326 
300 
6654 
150 
13310 


134.5 
14844 
.0007% 


110 
18151 
.0015% 


75 
26622 
50 
39934 
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Q. 
Why are there different 
Clock factors? 


A. 
These 
clock 
factors 
enable 
the sec to sample 
the 


center 
of the data 
cell. 
In the 
16)( mode, 
the SCC 


divides 
the bit cell 
into 16 counts 
and 
samples 
on 


count 
8. 
Clock 
factors 
are generally 
only used with 


Asynchronous 
modes. 


Q. 
How 
is 
the 
error 
in 
the 
receiveltransmit 
clock 
reduced? 
A. 
The ideal way to reduce 
this error is by adjusting 
the 


crystal frequency 
such that only an integer value of TC 


is yielded 
when the equation 
is used. 


Q. 
What are the maximum 
transfer 
rates? 
A. 
The following 
table shows the PCLK rates (in bps). 


Asynchronous 
mode: 
External clock 


6x mode (no BRG) 
BRG 


16x mode (TX + 0) 


Synchronous 
mode: 
Using external 
clock 
Using 
DPLL, FM encoding 
Using 
DPLL, MRZ/NRZI 
encoding 


Using 
DPLL, FM, BRG 
Using 
DPLL, NRZ/NRZI, 
BRG 


1M 
250K 
125K 
62.5K 
32.25K 


500K 
635K 
1M 
1.25M 


125K 
156.5K 
250K 
312.5K 


2M 
2.5M 
4M 
5M 


500K 
625K 
1M 
1.25M 


250K 
312.5K 
500K 
625K II 


125K 
156.25K 
250K 
312.5K 


62.5K 
78.125K 
125K 
156.25K 


microseconds. 
To achieve 
the maximum 
rate on re- 


ceive, 
requires 
that the receive 
clock 
and 
the SCC 


PCLK be synchronized. 
(RTxC to PCLK setup time at 


maximum 
rate 
in the 
Product 
Specification.) 
It is 


probably 
easier to use a slightly 
faster PCLK SCC, or 


back off slightly 
from the maximum 
rate. 


1.5M 
375K 
187.5K 
93.75K 
46.88K 


Q. 
Can the maximum 
transfer 
rate llsing an external 
clock be achieved? 


A. 
Yes, 
but 
it is not 
trivial. 
In ordHr 
to achieve 
the 
maximum 
rate on transmit, 
the sec should 
have 
a 
dedicated 
processor 
or DMA. For example, 
at a 1 MHz 


rate, 
a byte 
must 
be loaded 
into the SCC every 
8 


Q. 
How do you avoid an overrun 
in tile received 
FIFO? 


A. 
The receive 
buffer 
must be read 
before 
the recently 
received 
data character 
on the se ial input is shifted 


into the receive 
data FIFO. 
This FIFO is three 
bytes 


deep. 
Thus, if the buffer is not read, the fifth character 


just arrived 
causes 
an overrun 
condition. 
There is no 


bit that can be set or reset to disable 
the buffering. 


Q. 
What happens 
when you read alJ empty FIFO? 


A. 
You read the last character 
in the buffer. 


Q. 
When the FIFO gets locked 
due to an error condi- 
tion, can it still receive? 
A. 
The SCC continues 
to receive until an overrun occurs. 


Q. 
Assuming 
that there are characters 
available 
in the 
FIFO, 
what happens 
to them if the receiver 
goes 
into the hunt mode? 
A. 
They will remain 
in the FIFO until they are either read 


by the CPU or DMA, or until the channel 
is reset. 


Special Modes 
(Local, Loopback, DPLL, Manchester) 
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Q 
Howare 
the Local, Loopback, 
andAuto 
Echo modes 


implemented? 


A. 
The TxD and RxD pins are connected 
through 
drivers. 
If both modes 
are simultaneously 
enabled, 
then Auto 
Echo overrides. 


Q. 
Can the SCC transmit 
when thl~Auto Echo mode is 
enabled? 


A. 
No, the transmitter 
is logically 
disconnected 
from the 


TxD pin. 


Q. 
Can the Digital 
Phase 
Lock LClop (DPLL) 
be used 
withNRZ? 


A. 
The DPLL simply generates 
the receive clock which is 


the same for both NRZ and NRZI. 


Q. 
Do you have 
to use the DPLL 
with NRZI and FM 
encoding? 


A. 
If the DPLL is not used, 
a properly 
phased 
external 


clock 
must be supplied. 


Q. 
What is the error tolerance 
for the DPLL? 


A. 
The DPLL can only tolerate 
a + or - 1/32 deviation 
in 


frequency, 
or about 3%. 


Q. 
Can you receive 
and transmit 
between 
two chan- 


nels on the same SCC using the DPLL to generate 
both the transmit 
and receive 
clocks? 


A. 
To transmit 
and 
receive 
using 
the same 
clock, 
you 


need to divide the transmit 
clock 
by 16 or 32 to be the 


same rate for transmitting 
and receiving, 
because 
the 


DPLL requires 
a divide-by-16 
or.-32 
on the receiver, 


depending 
on the encoding. 
An external divide-by-16 


or -32 is required, 
and can be connected 
by outpour- 
ing the bit rate generator 
on the fTRxC pin, through 
the 


external divide circuit, and back in the /RTxC pin as an 
input to the transmitter. 


Q. 
How fast will Manchester 
be decoded? 


A. 
The SCC can decode 
Manchester 
data by using the 


OPLL in the FM mode and programming 
the receiver 
for NRZ data. 
Hence, 
the 125K bit/s is the maximum 


rate for decoding 
at 8MHz SCC. A circuit for encoding 


Manchester 
is available 
from Zilog. 


Q. 
When 
will the Time 
Constant 
be loaded 
into 
the 


BRG counter? 
A. 
After a S/W reset or a Zero Count is reached. 


Q. 
How to run NRZ data using the DPLL? 


A. 
Use NRZI for DPLL (WR14) but set to NRZ (WR10). 


Q. 
When does data transfer from the transmit buffer to 
the shift register? 
A. 
About 3 PCLK's 
after the last bit is shifted 
out. 


Q. 
How long does it take for a write operation 
to get to 


the transmit 
buffer? 


A. 
It takes about 5 PCLK's for the data to get to the buffer. 


Q. 
What is Valid Access 
Recovery 
Time? 


A. 
Since WR/ and RO/ (AS/ and OS/ on the Z8030) 
have 
no phase 
relationship 
with PCLK, the circuitry 
gener- 


ating these internal 
control 
signals 
must provide 
time 


for metastable 
conditions 
to disappear. 
This gives rise 


to a recovery 
time related 
to PCLK. 


Q. 
How long is Valid Access 
Recolfery 
Time? 


A. 
On the current 
device 
from Zilog introduced 
in 1986, 
the recovery 
time is 4 PCLK's. 
Earlier SCC's required 


6 PCLK's 
plus some additional 
nanoseconds. 


Q. 
Why does the Z8030 
require 
that the PCLK be "at 


least 90% of the CPU clock frequency 
for Z8000?" 


A. 
If the clocks 
are within 90%, then the setup and hold 


times will be met. Otherwise, 
the setup and hold times 


must be met by the user. 


Q. 
Does 
Valid Access 
Recovery 
Time 
apply 
to all 


successive 
accesses 
to the SCC? 


A. 
Any access 
to the SCC requires 
that the recovery 
time 


be observed 
before 
a new 
access. 
This 
includes 


reading 
several 
bytes from the receive 
FIFO, access- 


ing separate 
bytes 
on two 
different 
channels, 
etc. 


When using 
OMA or block 
transfer 
methods, 
the re- 


covery 
time must be considered. 
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Q. 
Do the DMA request and wait IinE!Son the SCC take 
Q. 
Does Valid Access 
Recovery 
Time affect the inter- 
the Valid Access 
Recovery 
timE! into account 
be- 
rupt acknowledge 
cycle? 
fore they make a request? 
A. 
No. The interrupt 
vector 
is put on the bus by the SCC 
A. 
No, they are not that intelligent. 
ThE user must take this 
during 
the interrupt 
acknowledge 
cycle, 
but does not 
into account, 
and program 
the DMA accordingly. 
For 
require 
any recovery 
time. 
example, 
be inserting 
wait states during 
the memory 


access 
between 
SCC accesses, 
which 
will lengthen 
Q. 
Why can some systems 
violate 
the recovery 
time 
the time in between 
SCC accesses, 
or by requiring 
the 
by 1or 2 PCLK's 
without 
affecting 
the data to the 
DMA to release the bus between 
accesses 
to the SCC, 
SCC? 


to prevent simultaneous 
data requests 
from two chan- 
A. 
This violation 
mayor 
may not matter to the SCC. 
This 
nels from violating 
the recovery 
time. 
phase relationship 
between 
PCLK,/RD, 
NJR, (lAS, IDS 


for Z8D3D) can by ASYNC. 
The SCC requires 
some 


Q. 
What happens 
if Valid Access 
Fi/ecovery Time is 
time internally to synchronize 
these signals. 
The elec- 


violated? 
trical 
specs 
for the 
SCC 
indicate 
a recovery 
time, 
A. 
Invalid data can result. 
which 
is the worst case maximum. 


INTERRUPT CONSIDERATIONS 


Q. 
What conditions 
must exist for tile SCC to generate 
Q. 
How 
do you acknowledge 
an interrupt 
without a 


an interrupt 
request? 
hardware 
interrupt 
acknowledge? 
II 


A. 
Interrupts 
must be enabled 
(MIE =, 1 and IE = 1). The 
A. 
Reset the responsible 
interrupt 
pending 
bit (IP). The 
Interrupt 
Enable Input (lEI) must be high. The interrupt 
liNT line follows 
the IP bit. 


pending 
bit (IP) must 
be set an 
its interrupt 
under 


service 
bit (IUS) must be reset. 
No interrupt 
acknowl- 
Q. 
When are the IP bits cleared? 


edge 
cycle 
may be active. 
A. 
A transmitter 
empty 
IP is cleared 
by writing to the data 


register. 
A receive character 
available 
IP is cleared 
by 


Q. How can theRNTACK 
signal be synchronized 
with 
reading the data register. 
The external/status 
interrupt 


PCLK? 
IP is cleared 
by the command 
Reset Ext/Status 
Inter- 
A. 
IINTACK 
needs 
to be synchronized 
with PCLK. 
This 
rupts. 


can be accomplished 
by changing 
IINTACK 
only on 


the falling 
edge of PCLK by usin9 a 0 flip-flop 
that is 
Q. 
Can the IP bits be set while the SCC is servicing 
clocked 
with the inverted 
PCLK. 
other interrupts? 
A. 
Yes. 
If the interrupting 
condition 
has a higher 
priority 


Q. 
Is ICE required 
during an Interrupt 
Acknowledge 
than the interrupt 
currently 
being 
serviced, 
it causes 


cycle? 
another 
interrupt, 
thus nesting 
the interrupt 
services. 


A. 
No. 


Q. 
Can the IUS bits be accessed? 
Q. 
How long does RNT stay active low when request- 
A. 
No. 
They are not accessible. 


ing an interrupt? 


A. 
If the SCC is operated 
in a polled 
mode, the liNT will 
Q. 
When do IUS bits get set? 


remain active 
until the IP bit is reset. 
For an interrupt 
A. 
The IUS bits are set during 
an interrupt 
acknowledge 
acknowledge 
cycle, 
the liNT wil 
go inactive 
shortly 
cycle 
on the falling 
edge or IRD or IDS. 
after the falling edge of IRD or IDS when the IUS bit is 
set. 
Q. 
How do you reset interrupts 
on the SCC? 


A. 
The interrupt 
under 
service 
bit (IUS) can be reset by 
Q. 
Can you use the SCC without a hardware 
interrupt 
the command 
'Reset Highest 
IUS" or 38 Hex to WRD. 


acknowledge? 
Reset Highest 
IUS should be the last command 
issued 
A. 
Yes. If you are not using the hardware 
daisy chain, you 
in the interrupt 
service 
routine. 
don't need to give an interrupt 
acknowledge. 
Tie the 


intack pin high, enable 
interrupts, 
and on responding 
Q. 
Why is the interrupt 
daisy 
chain 
settle 
time 
re- 
to an interrupt, 
check 
RR3 for thE!cause, 
and special 
quired? 


receive 
conditions 
if you are in receive 
mode. 
The 
A. 
This mechanism 
allows the peripheral 
with the highest 
internal daisy-chain 
settling time must still be met. (lEI 
priority 
interrupt 
pending 
in the 
hardware 
interrupt 
to IEO delay time specification.) 
daisy chain to have its interrupt 
serviced. 
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Q. 
Is there still a settle 
time if the peripherals 
are not 


chained? 
Q. 
What conditions 
cause 
the transmit 
IP to be set? 
A. 
Even if only one SCC is used, there still is a minimum 
A. 
Eitherthe 
buffer is empty, orthe flag after CRC is being 
daisy-chain 
settle time due to the internal 
chain. 
loaded. 


Q. 
How should 
the vectors be read when utilizing 
the 
Q. 
How 
do you 
tell if you 
have a Zero 
Count 
(ZC) 
RNTACK? 
interrupt? 
A. 
/INTACK 
should 
be tied to 5 volts through 
a register. 
A. 
This bit is not latched 
like the other externallP 
bits. 
If 
Erroneous 
reads 
can result from a floating 
INTACK. 
an external 
interrupt 
occurs 
and none of the other 
IP 
The interrupt 
vectors 
can be wad 
after an interrupt 
bits have changed 
since the last ext/status 
interrupt, 


from RR2. 
then the ZC condition 
caused 
it. A ZC interrupt 
will not 


be generated 
if there are other ext/status 
(IP) pending. 


Q. 
How is the vector register 
diff<erent from the other 
The ZC stays active for each time only when the count 
registers? 
reached 
zero, approximately 
two PCLK time periods. 
A. 
The vector 
register 
is shared 
between 
both channels. 
The Write register 
can be accessed 
from either chan- 
Q. 
How do you poll the bits in RR3A? 
nel. Reading 
'Read Register 
2' on Channel 
A (RR2A) 
A. 
Enable 
interrupts 
in WR1 and disable 
MIE before 
returns the unmodified 
vector, 
and RR2B returns the 
polling. 


modified 
vector 
that includes 
status. 
The vector 
in- 


cludes the status bit (VIS, WR9) and determines 
which 
Q. 
What happens 
when 
the SCC is programmed 
to 
vector register 
is put out on the bus during an interrupt 
interrupt 
on transmit 
buffer 
empty 
and 
also 
to 
cycle. 
request 
DMA activity on transmit 
buffer 
empty? 


A. 
This would 
not be a wise thing 
to do. 
The interrupt 


Q. 
How do you poll the externaVstatus 
IP? 
would occur but the DMA could gain control of the bus 
A. 
Set the IE bits in WR15 so the conditions 
are latched 
and remove the interrupting 
condition 
before the inter- 
and set ext/status 
master interru::>t enable 
bit in WR1. 
rupt acknowledge 
could 
take place. 
When the CPU 
To guarantee 
the current 
status, the processor 
should 
recovers 
control 
of the bus and 
starts 
the interrupt 
issue a Reset External/Status 
interrupts 
command 
in 
acknowledge 
cycle, 
bus confusion 
results 
because 
WRG to open the latches 
before 
reading 
the register. 
the peripheral 
no longer 
has a reason to interrupt. 


For further 
details 
see the SCe: Technical 
Manual, 
section 
3.4.7. 
Q. 
WiIIlP 
bit (s) for external 
status 
be cleared 
by the 


Reset Ext/Status 
Interrupt? 


Q. 
When should 
the status 
in RR;' be checked? 
A. 
Yes. 
A. 
Always 
read RR1 before 
reading 
the data. 
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ASYNCHRONOUS 
MODE 


Q. 
Can the Sync Character 
Load Inhibit function 
strip 
characters 
in Asynchronous 
mode if not disabled? 


A. 
Yes. 
If not disabled 
it will strip any characters 
which 


match the value in the sync character 
register. 
Always 


disable 
this function 
in asynchronous 
mode (WR3, bit 


01). 


Q. 
What controls 
the DTRlWREQ 
pin~' 
A. 
The OTR pin follows 
the 07 bit in WRS (inverse) 
as a 


Oata Terminal 
Ready 
pin, or it is a OMA request 
line 


(WREQ). The bit can be set or reset bIt writing to WRS. 


Q. 
How is the Asynchronous 
mode sl~/ected? 


A. 
The 
Asyn 
mode 
is selected 
by 
programming 
the 
number 
of stop bits in write register 
4. 


Q. 
How are receiver 
breaks handled~' 
A. 
The SCC should monitor the break condition 
and wait 


for it to terminate. 
When the break condition 
stops, the 


single NULL character 
in the receive 
buffer should 
be 


read and discarded. 


Q. 
Where can you get the DTR input if the DTR/REQ 
pin is being used for DMA? 
A. 
The SYNC can be used as an input if operating 
in the 


Async 
mode. 
It will cause an interrupt 
on both transi- 


tions. 


Q. 
When a special 
condition 
occur~;due to a parity 


error, 
wiff a receive 
interrupt 
for that byte stiff be 


generated? 


A. 
No. 
In the 
case 
of 
Receive 
interrupt 
on 
Special 


Condition 
Only mode, the interrupt 
will not occur 
until 


after the character 
with the special 
condition 
is read. 


In the case of Receive 
Interrupt 
on All Characters 
or 


Special 
Condition 
Only. mode, 
the interrupt 
is gener- 


ated on every character 
whether or not it has a special 


condition. 
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Q. 
In the Auto Enable mode, what happens 
when CTSI 


goes inactive 
(high) in the middle 
of transferring 
a 


byte? 
A. 
If the Auto Enable mode is selected, 
the CTS/ pin is an 


enable 
for the transmitter. 
So, when CTS/ is inactive, 


transmit 
stops immediately. 


Q. 
Can X1 clock 
mode 
really 
be used for the Async 


operation? 
A. 
X1 mode 
cannot 
be used 
unless 
the 
receive 
and 
transmit 
clocks 
are synchronized. 
Using 
a synchro- 


nous modem 
is one way of satisfying 
this requirement. 


Q. 
When does the FIFO buffer lock on an error condi- 
tion? 
A. The receive 
data FIFO gets locked 
only in cases where 


the following 
receiver 
interrupt 
modes 
are selected: II 
- Receive 
Interrupt 
on First Character 
or 


Special 
Condition 


In both of these modes, the Special Condition 
interrupt 


occurs 
after the character 
with the special 
condition 


has been read. 
The error status has to be valid when 


read 
in the service 
routine. 
The Special 
Condition 
locks the FIFO and guarantees 
that the OMA will not 


transfer any characters 
until the Special Condition 
has 


been serviced. 
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SYNCHRONOUS 
MODES 
(SDLC, HDLC, Bysync, Arid Monosync Modes Included) 


Q. 
For what are the cyclical 
rec1undancy check (CRC) 
residue 
codes used? 


A. 
The residue codes provide a secondary method to 
check the reception of the ml3ssage. 


Q. 
Why is the second 
byte of tile CRC incorre(.! 
when 
read from the receiving 
SCe? 


A. 
The second byte of the CRC actually consists of the 
lasttwo bits of the first byte or eRC, and the first six bits 
of the second byte of CRC. For more details there is 
an Application Note available from Zilog called 'SDLC 
Residue Codes for the zao SIO' which applies to the 
SCC as well. 


Q. 
How does the SCC send CRC? 


A. 
The SCC can be programmed to automatically send 
the CRC. First,write the first byte of the message to be 
sent. This guarantees the transmitter isfull. Then reset 
the Transmit Underrun/EOM latch (WRO10). Write the 
rest of the data frame. 
When the transmit buffer 


underruns, the CRC is sent. The following table de- 
scribes the action taken by the SCCfor the bit-oriented 
protocols: 


Tx Underrun 
AbortlFlag 
Action Upon 
Comment 
EOM Latch Bit 
Bit 
Tx Undel'run 


0 
0 
Sends CRG + Flags 
Valid Frame 


0 
0 
Sends Abort + Flags 
Aborted Frame 


1 
X 
Sends Flags 
Software CRC 


The SCC sets the Tx Underrun/EOM latch when the 
CRC or Abort is loaded into the shift register for 
transmission. 
This event causes an interrupt (if en- 


abled). 


Q. 
In SOLC, when do you reset the CRC generator 
and 
checker? 


A. 
The Reset TxCRC Generator command should be 
issued when the transmitter is enabled and idling 
(WRO).This needs to be done only once at initialization 
time for SDLC mode. 


Q. 
How can you make sure that ,s flag is transmitted 
afterCRC? 


A. 
Use the external status end of message (EOM) inter- 
rupt to start the CRC transmission, then enable the 
transmit buffer empty interrupt. 
When you get the 


interrupt, it means that the buffer is empty, a flag is 
loaded in the shift register, and you can send the next 
packet of information. 


Q. 
If the SCC 
is idling 
flags, 
and a byte 
of data 
is 
loaded into the transmit 
buffer, 
what will be trans- 


mitted? 
A. 
Data takes priority over flags and will be loaded in the 
shift register and transmitted. 


Q. 
Since data is preferred, 
can this cause a problem? 


A. 
This allows you to append on the end of a message, 
but it can cause problems with DMA. 
A character 


could betransmitted without anopening flag. To make 
sure that a flag has been transmitted, watch for the WI 
REOline to toggle when the flag is loaded into the shift 
register. 


Q. 
Can you gate data by stretching 
the receive 
clock? 


A. 
Youcan hold the clock untilyou have valid data. There 
are no maximum specs on the RxC period, and the 
edges are used to sample the data. 
If there are no 


edges, no data is sampled. 


Q. 
How do you synchronize 
the OPLL in SOLC mode? 


A. 
There are two methods to synchronize the DPLL. 
Supply at least 16transitions at the beginning of each 
message so the DPLL has time to make adjustments, 
or use the DPLL search mode in WR14 to cause the 
SCC to synchronize on first transition. The first edge 
must be guaranteed to be a cell boundary. 


Q. 
In SOLC, is the flag and address 
stripped-off? 


A. 
No, only the flag is stripped. The address will be the 
1st character received. 


Q. 
Ooes ISAP SOLC specify 
parity? 


A. 
No. 


Q. 
Can the SCC include 
parity 
in SOLC mode? 


A. 
Yes. It is appended at the end of the character. 


Q. 
How does the SCC operate 
in transparent 
mode? 


A. 
The transparentness, as defined by IBM SNA, should 
be provided by the software. 
The SCC does not 


perform any automatic insertion and deletion of link 
control nor does it automatically exclude the charac- 
ters from the CRC calculation. 
This also applies to 


other high level protocols. 


Q. 
When does the Abort function 
take effect? 


A. 
The abort takes place immediately by inserting eight 
consecutive 1'so 


Q. 
Can the SCC detect multiple 
aborts? 
A. 
The SCC searched 
for seven consecutive 
1's on the 
receive data line for the abort detection 
This condition 


may be allowed 
to cause an external 
status interrupt. 


After these seven 
1's are received, 
the receiver 
auto- 
matically 
enters 
Hunt mode, 
where 
it looks for flags. 
So, even if more than seven 1's are received 
in case of 
multiple 
aborts, only the first sequence 
of 1's is signifi- 


cant. 


Q. 
How do you send an end of poll (EOP) flag in SOLC 
loop mode? 
A. 
To send the EOP message, 
simply tog91e the bit which 


idles flags or ones to mark flags, then mark ones. 
This 
produces 
a zero and more than seven 
1's; an EOP 


condition. 


Q. 
When the SCC is programmed 
for (j bit sync, how 


are bits sent? 
A. 
Six bits are sent. 
The 12-bit sync character 
send::> 12 
bits. 


Q. 
00 sync patterns 
(or flags) in data transmissions 


get stripped 
and still cause interrul,ts? 


A. 
All leading 
sync patterns 
(and all flags) are automati- 
cally stripped 
if the Sync Character 
Load Inhibit fea- 
ture 
is programmed. 
Any 
data 
stripped 
from 
the 
transmission 
stream cannot cause a receive character 
available 
interrupt 
but 
may 
cause 
other 
interrupts 
(such 
as External/Status 
for Sync/Hunt 
and 
special 
receive 
condition 
for EOM). 


Q. 
How are the sync characters 
sent at the beginning 


of a Bisync 
frame? 
A. 
Load the transmit 
buffer with the first byte and the sync 
characters 
are automatically 
sent out. 
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Q. 
How can you determine 
when 
the flag has been 


completely 
sent? 


A. 
There 
are several 
ways 
to determine 
if the flag 
has 


been completely 
sent. This allows the transmitter 
to be 


shut off, or in half duplex the line can be turned around. 
This requires 
a little work by the user because 
the SCC 


does not know when the last flag bit has been shifted 
our. 
The following 
are some suggestions: 


- Once the flag is loaded 
into the transmit 
shift regis- 


ter, start an external 
clock. 
Use the baud 
rate gen- 


erator as the counter. 


- Tie the t'dnsmit 
line into DCD or an available 
input 


pin, and watch for a zero, or end of flag. 
If you are 


running 
half-duplex, 
use the local 
loopback 
mode 


and watch for the flag to end. 


- Allow an abort, although 
this destroys 
the last char- 


acter. 
Be sure to send a dummy character 
- then idle 


flags after the abort latch is set. 
II 
Q. 
How do the OMA WIREQ lines operate? 
A. 
DMA 
request 
lines 
follow 
the 
state 
of the 
transmit 


buffer. 


Q. 
How does the SCC handle messages 
less than four 


bytes in length? 
A. 
A 4-byte 
message 
consists 
of an address, 
control 
word, 
no data, 
and 2 bytes 
of CRC. 
SDLC defines 


messages 
of less than 4-bytes 
as an error. 
It is not 


defined 
how the SCC will react, however, 
as tested 
by 


a SCC user, 4-, 3-, and 2-byte 
messages 
cause 
an 


interrupt 
on end of frame, 
but a 1 byte message 
does 


not cause 
an interrupt. 
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Q. 
Can the SCC support 
MAR'K and SPACE 
parity 
in 
async? 


A. 
The SCC can transmit-end 
the equivalent 
of MARK 
parity 
by setting 
WR4 to select 
two STOP bits. The 


receiver 
always 
checks 
for only one STOP bit; there- 
fore, the receiver 
does not verify the MARK parity bit. 


The SCC (and products 
using the SCC cell) does not 


support 
SPAC parity for transllitting 
or receiving. 
The 


Zilog 
USC 
Family 
of serial 
datacom 
controllers 
do 


support 
odd, even, mark, & space 
parity types. 


Q. 
Since both 07 and 01 bits in RRO are not latched, 
it is possible 
that the receiver 
detected 
an Abort 
condition, 
set 07 to 1, initiated 
an externaVstatus 
interrupt 
and 
before 
the processor 
entered 
the 
service 
routine, 
termination 
of the abort 
was de- 


tected, 
which reset the Break Abort bit. 
Currently 


in the TM (page 7-20), the de~lcriptionfor Bit 1: Zero 
Count states 
if the interrup.· service 
routine 
does 
not see any changes 
in the External/Status 
condi- 


tions, it should assume 
that II zero count transition 
occurred 
when in fact, an Abort condition 
occurred 
and was missed. 
What could be done to correct this 
and not miss the fact that an Abort 
occurred? 


A. Very few people 
actually 
use the Zero Count interrupt. 


This interrupt 
is generated 
TWICE during each bit time 


and is usually used to count a specific 
number 
of bits 
that are sent or received. 
If this interrupt 
is not used by 


your customer, 
then what is said in the TM about the 


Zero Count is true for the Abort Condition. 
If no other 


changes 
occurred 
in the external/status 
conditions 


and the Zero Count is not used, then the source 
of the 


interrupt 
was the Abort condition. 


Q. 
Can the SCC resynchronize 
independent clocks (at 
the same 
frequency, 
but could be out of phase), 
one for Rx data and one for 7'x data? 


A. 
No, the two clocks 
are independent 
of each 
other. 
However, 
the SCC provides 
a special 
transmitter-to- 


receiver 
synchronization 
function 
that may be used to 


guarantee 
that the character 
boundaries 
for the re- 


ceived 
and 
transmitted 
data 
are 
the 
same. 
This 


function 
can be found 
in the sec Technical 
Manual 


(03/90 
Section 
5.2.3). 


Q. 
When is EOM and EOF assertE!d? 


A. 
EOM is asserted 
when it detects 
depletion 
of data in 


the Tx buffer; EOF is asserted 
when it detects 
a closing 


flag. 


Q. 
After powering 
up the SCC, are the reset values in 


the write and read registers 
guaranteed? 


A. 
No. You must perform 
a hardware 
or software 
reset. A 


list of 
the hardware 
and 
software 
reset values 
are 


listed in the SCC Technical 
Manual 
(03/90) 
on page 


3-9. 


Q. 
Can you read the status of a write register, 
such as 
the MIE bit in WR9? 
A. 
No, in order to retain the status of a write register, 
you 


must keep its status in a separate 
memory for later use. 


However, 
the only exception 
is that WR15 is a mirror 


image of RR15. 
Also, the ESCC has a new feature to 


allow the user to read some of the write registers 
(see 


the ESCC Product 
Specification 
or Technical 
Manual 


for more details). 


Q. 
Is there a signal to indicate 
that a closing SOLC flag 
is completely 
shifted 
out of the TxO pin? 
This is 


needed to indicate 
that the frame is completely 
free 


of the output to allow carrier cut off without disrupt- 
ing the CRC or closing 
flag. 
A. 
No, the only way to find 
this timing 
is to count 
the 


number 
of clocks 
from Tx Underrun 
Interrupt 
to the 


closing 
flag. 
The 
ESCC 
contains 
the 
feature 
by 


deasserting 
the /RTS pin after the closing 
flag. 
Up- 


grade 
to the ESCC! 


Q. 
Ooes the SCC detect 
a loss 
of the receive 
clock 


signal? 
A. 
No, if the clock stops, the SCC senses that the bit time 
is very long. 
Use a watch-dog 
timer to detect a loss in 


the receive 
clock 
signal. 


Q. 
Is there any harm in grounding 
the "NO CONNECT" 


(NC) pins in the PLCC package 
(pin #17, 18,28,36)? 


A. 
These NC pins are not physically 
connected 
inside the 


die. 
Therefore, 
it is safe to tie them to ground. 


Q. 
Can the SCC be used as a shift register 
in one of the 
synchronous 
modes 
with only data sent to the Tx 


register 
with no CRC and no sync characters? 


A. 
CRC 
is optional 
in Mono-, 
Bi-, and 
External 
Sync 


Modes only. The sync characters 
can be stripped 
out 


via software. 
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he ZB5CBOSCSCI has the fit, form and function for the shrinking arena of Laptop computers, 
portable printers, portable copiers and other electronic systems where serial communications 
and peripheral control are design requirements. 


The SCSCINcombines on one chip the industry standard 
10 MHz SCC (Serial Communications Controller) and a 
fast SCSI (Small Computer System Interface) controller 
through Zilog's SuperintegrationN methodology. These 
highly integrated circuits perform their systems tasks as 
efficiently and reliably as their discrete counterparts and 
require less board space to accomplish their functions. 
(Figures 1 and 2). This compactness is an important 
feature 
in the shrinking 
electronic 
world of laptop 


computers, portable printers, portable copiers, and other 
small peripherals. Included with these primary features of 
reliability and density isthe overriding fact of cost savings. 


This App Note (Application Note) defines two different 
customer application examples for Zilog's Z85C80 SCSCI; 
an Apple Macintosh laptop compatible computer and its 
peripherals (Figure 1); a high-end typesetting system 
(Figure 2). 
II 


The SCSCllow current requirements are not provided by 
the sleep modes discussed in this App Note. 
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The SCSCI incorporates all communication requirements 
needed to build a personal computer. The computer 
includes a hard disk and interface network and/or other 
serial communications ports. The SCSCI is particularly 
useful in the laptop system because of its critical space 


requirements. 
It can be used in applications where the 


SCC provides the Appletalk~ interface and the on-chip 
SCSI isthe interface to hard disks, CD ROMs, tape drives, 
OATs and optical drives. 


Thehigh-end typesetting example of a laser printer system 
shows the SCSCI handling both the network (Appletalk) 
interfaces and the optional hard disk that is used for 
buffering font bit-maps. Data movement is between the 
hostcomputer, laserprinter and hard disk drive (Reference 
Figure 2). Disk caching of bit-maps, as font characters are 
drawn, can significantly improve performance when large 
type faces are used. 


In this example, one of the SCC channels provides the 
data link interface for the Appletalk Network that ties the 
system together. 
The SCC provides 
the necessary 


interrupts 
and 
acknowledgments 
for 
high 
speed 
synchronous serial communications. 
II 


The following subsections give a brief refresher on the 
basic descriptions and features of the SCC and SCSI. If 
more detailed information is needed, see Zilog's Datacom 
ICs Databook (DC-2503-02) sections on the SCC, SCSIor 
SCSCI. 


On-Chip SCC Functions 


The 
SCC 
is a dual-channel, 
multi protocol 
data 
communications peripheral that easily interfaces to CPUs 
with either multiplexed or non-multiplexed data buses. The 
programming flexibility of the internal re()isters allows the 
SCC to be configured to satisfy a wide variety of serial 
communications applications. The many on-chip features 
like baud rate generators, digital phase-lock loops, and 
crystal oscillators dramatically reduce the need for external 
logic (Figure 3). 


The SCC handles asynchronous formats, synchronous 
byte-oriented 
protocols 
such 
as IBM Bisync, 
and 


synchronous bit-oriented protocols like HDLC and IBM 
SDLC. It supports 
virtually 
any serial data transfer 


application. The SCC also generates and checks CRC 
codes in any synchronous mode and can be programmed 
to check data integrity in various modes. A daisy-chain 
interrupt hierarchy is also supported. 
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The SCSI controller portion of the SCSCI is designed to 
implement the SCSI protocol as defined by the ANSI 
X3.131 - 1986 standard. The industry standard SCSI 
provides the flexibility of working both as atarget and as an 
initiator. Special high current open-drain outputs enable it 
to directly interface to, and drive, the SCSI bus. Like any 
other device, the SCSI has the necessary hookups to 
interface to the system CPU (Figure 4). 


The CPU reads from and writes to the SCSI registers that 
can be addressed as standard or memory-mapped I/O. 
The SCSI increases system performance by minimizing 
the CPU intervention in DMA operations (controlled by the 
SCSI).The CPU is interrupted by the SCSI when the SCSI 


detects a bus condition that requires attention. It also 
supports arbitration and reselection and has the proper 
handshake 
signals 
to support 
normal 
mode 
DMA 


operations. 


The maximum number of peripheral devices the SCSIcan 
control is eight with a maximum usable distance of 6 
meters (approximately 20 feet). Each peripheral is given 
a device number according to the system scheme of the 
designer. The SCSI bus provides for connections of large 
capacity storage with fast byte/parallel operation including 
quick Acknowledge handshake timing (Figure 5). 
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The SCSCI has a "Sleep Mode" feature that is extremely 
desirable in the low power systems under discussion. 
Sleep mode saves power consumption by shutting down 
all active circuits not in use. While in sleep mode, any 
incoming clock is stopped, all internal Voltage Controlled 
Oscillators (VCO) and Ring Oscillators are disabled, and 
to avoid driving any resistive load, SCSI outputs are tri- 
stated. A key design issuefor systems with clock stop/start 
capability is to make sure no glitches occur when the 
system clock is being stopped or started. 


The SCSCI sleep mode is designed so that the SCC and 
SCSI devices are powered down separately or together 
depending on user needs. The scsel 
is in Deep Sleep 


when both the SCC and SCSI are powered down. In this 
case, it utilizes the least current. 


The SCSCI clock and host interface are crucial from a 
design point of view. The SCSItiming generator (Figure 6) 
has an internal oscillator for Arbitration and Selection 
timing defined in the ANSI X3.131-1986 standard. The 
SCC cannot be written to while PCLK is stopped, but any 
read or write to SCSI is unaffected by PCLK since this part 
of the device is asynchronous. An application may shut 
down the SCSI disk while serial communication is active, 
or shut down the serial port while data is being transferred 
to/from the disk. 
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Design Hints for Battery-Powered 
Computers 


The following 
list of design 
hints should 
help the engineer 
in designing 
battery-powered 
computers 
using the SCSCI. 


• 
To save power, 
no Power-an-Reset 
(PaR) 
circuitry 
is 


implemented 
in the SCSCI. The user needs to reset the 


SCC cell with either the software command 
"Hardware 


Reset" or through 
hardware 
by asserting 
the /RD and 


NoIR pins simultaneously. 


• 
In order to ensure 
that databus 
outputs 
are inactive, 


either: 
1. /RD should 
be kept at logic 
'1, or 


2. /CE1 and /CE2 should 
be kept at logic 
1. 


• 
To go to Deep Sleep mode, 
PCLK is stopped 
at the 


logic 
1 level and /RESET is at logic 
level O. Also, the 


user should ensure that no double 
clocking 
or glitches 


occur 
on the PCLK going 
into or coming 
out of this 


state. 


• 
To stop the internal 
timing 
generator, 
/RESET of the 


SCSI portion 
should 
be kept Low (Figure 
7). 


• 
A minimum 
of two clocks 
is required 
after /RESET is 


deasserted 
before any normal read or write is allowed. 


• 
Using 
the 
on-chip 
crystal 
oscillator 
amplifiers 
can 


represent 
a significant 
portion 
of the 
total 
current 


usage of the SCC portion of the SCSCI. Therefore, 
use 


an 
alternate 
choice 
of clock 
options 
when 
power 


consumption 
is important. 


• 
Power-On 
Reset should 
be applied 
to the SCC when 


coming 
out 
of 
Sleep 
Mode 
before 
restarting 


communications. 
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Figures 
8 and 9 are typical 
SCC and 
SCSI power saving 


timing diagrams. 
It is recommended 
that while the chip is 


in Deep Sleep mode, /CE1. /CE2./RD 
and NVR are at logic 


1 (PCLK stopped). 
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• If the inputs to the SCSCI are inactive High, power 
consumption is further reduced. 
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Note: 
The SCC and SCSI power saving modes can be used independently, 
or 


in combination. 
The SCC mode alone reduces 
the SCSCI current 


consumption to approximately 
1mA. Both modes together reduce current 
consumption 
to approximately 
100 ~A. 
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The SCC initialization 
procedures 
for either one of the two 
system examples 
in this App Note can be asynchronous 
or 


synchronous. 
The following 
discussion 
concentrates 
on 


the polled 
asynchronous 
mode. 


The system 
program 
first issues a series of commands 
to 
initialize 
the basic mode of operation. 
This is followed 
by 


other commands 
that specify 
further 
conditions 
within the 


selected 
mode. 
For example, 
in the asynchronous 
mode, 
character 
length, 
clock 
rate, 
number 
of stop 
bits, 
and 


parity should 
be set first. Then the Interrupt 
mode 
is set, 
and finally, the receiver 
and transm tter are enabled. 


The SCC initialization 
procedure 
is divided 
into three parts; 


programming 
the operation modes, e.g., bits-per-character, 


parity, 
loading 
the constants; 
e.g., 
nterrupt 
vector, 
time 


constants. 
The second 
part enables the hardware 
function; 
e.g., transmitter, 
receiver 
and 
baud-rate 
generator. 
It is 


importantthatthe 
operating 
modes are programmed 
before 


the 
hardware 
functions 
are 
enabled. 
The 
third 
part, 
if 


required, 
consists 
of enabling 
the different 
interrupts. 


Table 
1 shows the order (from top to bottom) 
in which 
the 


SCC registers 
should 
be programmed. 
Those 
registers 


that do not need programming 
are listed as optional 
in the 


commands 
column. 
The bits in the registers 
marked 
with 


an X are programmed 
by the user. The bits marked with an 


S are settotheir 
previous programming 
value. For example, 


in Part 3, Write Register 
3, bits D7-D1 are shown with an S 


because 
they have been programmed 
in Part 1 and must 


remain set to the same value. 


Part 1. Modes and COlnstants 
Part 2. 
Interrupt 
Status 


WR9 
1100000 
Hardware 
Reset 
WR15 
XXXXXXXX 
Enable 
External/Status 
WR4 
XXXXXXXX 
Tx/Rx con, Async 
or Sync Mode 
WRO 
00010000 
Reset External 
Status 
WR1 
OXXOOXOO 
Select W/REQ (opt) 
WRO 
00010000 
Reset External 
Status twice 
WR2 
XXXXXXXX 
Program 
Interrupt 
Vector (opt) 
WR1 
XSSXXSXX 
Enable Rx, Tx and Ext/Status 
WR3 
XXXXXXXO 
Select 
Rx Control 
WR9 
OOOSXSSS 
Enable 
Master 
Interrupt 
Enable 


WR5 
XXXXOXXX 
Select Tx Control 
1=Set to one 
X=User 
defined 
WR6 
XXXXXXXX 
Program 
sync character 
(opt) 
O=Reset to zero 
S=Same 
as previously 
prog. 


WR7 
XXXXXXXX 
Program 
sync character 
(opt) 


WR9 
OOXOXXX 
Select 
Interr 
pt Control 


WR10 
XXXXXXXX 
MiscelianeolJs 
Control 
(opt) 
Part 3. 
Enables 


WR11 
XXXXXXXX 
Clock Control 
WR14 
000SSSS1 
Baud Rate Enable 


WR12 
XXXXXXXX 
Time constant 
lower byte (opt) 
WR3 
SSSSSSS1 
Rx Enable 


WR13 
XXXXXXXX 
Time constant 
upper 
byte (opt) 
WR5 
SSSS1SSS 
Tx Enable 


WR14 
XXXXXXXO 
Miscellaneous 
Control 
WRO 
10000000 
Reset Tx CRG (opt) 


WR14 
XXXSSSS 
Commands 
(opt) 
WR1 
SSSOOSOO 
DMA Enable (opt) 
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Figures 1Oaand 1Ob provide a worksheetforthe 
initialization 


of the SCC. All the bits that must be programmed 
as either 
a 0 or a 1 are already 
filled 
in; the remaining 
bits are left 
blank and are programmed 
by the user according 
to the 


desired 
mode of operation. 
The binary value can then be 
converted 
to a hexadecimal 
number 
and 
placed 
in the 


table 
following 
the Write register 
notation 
in the column 


labeled 
HEX. 
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4 
3 
2 
1 
0 


~ 
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= 
= 
= 
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= 
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= 
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= 
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FigUrE! 1Db. SCC Initialization 
Worksheet 
(Continued) 
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The SCC, in polled 
asynchronous 
mode, 
can be set with 


five to eight bits per character, 
1, 1.5, or 2 stop bits and a 


wide range of baud rates. In this particular 
example, 
8 bits 


per character, 
2 stop bits and a 9600 baud rate are used. 
The SCC can be programmed 
to local loopback 
for on- 


board 
diagnostics. 
The user can make use of this feature 


to test-program 
the part without 
additional 
hardware 
to 


simulate 
an actual 
transmit 
and receive 
environment. 


In Figure 
11, the 8-bit data bus and control 
lines all come 


from the user's CPU. PCLK comes from the system clock, 
or an external crystal, 
up to the maximum 
rate of the SCC. 


The lEI and the /INTACK 
pins should 
be pulled 
up. The 


baud rate generator 
clock 
is connected 
to the IRTxC pin. 


< 
.. 


07-00 
Data 
... 


8 


VCC 


System l_ 
see 


IINTACK 


< 


•.. 


Pin 15 For Channel 
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Control 
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.-- 
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Table 2. 
Polled Asynchronous 
Initialization 
Procedure 


Initialization 
of 
the 
SCC 
for 
polled 
asynchronous 


communication 
is divided 
into two parts; part one programs 


the operating 
modes 
of the SCC and 
part two enables 


them. 
Care must be taken 
when writing 
the software 
to 


meet 
the SCC's 
Cycle 
and 
Reset 
Recovery 
times. 
The 


cycle 
recovery 
time 
of six PCLK 
cycles 
applies 
to the 


period between 
any read or write cycles affecting 
the SCC. 
The reset recovery 
time is the period after a hardware 
reset 


caused 
either by hardware 
or software; 
this recovery 
time 


extends 
the cycle 
recovery 
time to 11 PCLK cycles. 


WR9 
COH 
WR4 
4CH 
WR3 
COH 
WR5 
60H 
WR9 
OOH 
WR10 
OOH 
WR11 
56H 
WR12 
06H 
WR13 
OOH 
WR14 
10H 


Force Hardware 
Reset 


x16 clock, 
2 stop bits, no parity 


R x 8 bits, Rx disabled 
T x 8 bits, DTR, RTS, Tx off 
Int. Disabled 
NRZ 
Tx & Rx = BRG out, TR x C = BRG out 
Time constant 
= 6 


Time constant 
high = 0 


BRG in = RT x C, BRG off, loopback 


Enables 


BRG enable 
Rx enable 
Tx enable 


WR14 
WR3 
WR5 


11H 
C1H 
68H 


The following 
are the descriptions 
of the register 
settings 


for polled asynchronous 
operations 
that are given in Table 


2: 


WR11 selects 
the IRTxC 
pin as the basic clock 
input; the 


baud 
rate generator 
is the source 
for the transmit 
and 


receive 
clocks. 


WR9 resets the SCC to a known state by writing COH. The 
command, 
Force Hardware Reset, is identical to a hardware 


reset. 


WR12 
& WR13 
selects 
the 
baud 
rate generator's 
time 


constant. 
The WR13 time constant 
is determined 
by the 


equation: 


Time Constant 
= 
Clock 
Frequency/2 
x Baud Rate x clock 
mode 


WR4 selects 
the asynchronous 
x16 mode with two stop 


bits and no parity. The x16 mode means that the clock rate 
is 16 times the data rate. 


In this example, 
the clock 
frequency 
is 2.4576 
MHz, the 


baud rate is 9600 and the clock mode is 16; therefore, 
the 


time constant 
is 6. Expressed 
as a 16-bit, 
hexadecimal 


number, 
it is 0006H. 
The time constant 
LOW (WR12) 
is, 


therefore, 
06H and the time constant 
HIGH (WR13) is OOH. 


The baud rate for this example 
can be varied as long as the 


data rate is less than 1/4 of the PCLK rate. Table 3 shows 
the time constants 
for other common 
baud rates. 


WR3 selects 
8 bits per received 
character, 
but does not 


enable the receiver 
fully at this time because 
the SCC has 


not been initialized. 


WR5 selects 8 bits pertransmitted 
character, 
but does not 


enable 
the transmitter 
at this time because 
the SCC has 
not been fully initialized. 


WR9 determines 
that there are no interrupts 
enabled. 
This 


inhibits 
the SCC from 
requesting 
an interrupt 
from 
the 


CPU. 


WR10 selects NRZ encoding. 
This NRZ coding 
is used on 


the transmitter 
as well as the receiver. 
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Baud 
Divider 
Rate 
Dee 
Hex 


38400 
0 
OOOOH 
19200 
2 
0002H 


9600 
6 
0006H 
4800 
14 
OOOEH 


2400 
30 
001EH 


1200 
62 
003EH 


600 
126 
007EH 
300 
254 
OOFEH 
150 
510 
01FEH 


R14 selects the baud-rate 
generator 
as the /RTxC pin, the 


baud-rate 
generator 
disabled, 
and the internalloopback. 


The baud-rate 
generator 
uses the /RTxC pin as the clock 


source 
and is not enabled 
at this time because 
the SCC 


initialization 
is not complete. 


WR14 
enables 
the baud-rate 
generator. 
Bit 0 (LSB) 
is 


changed 
to a 1 to enable the baud-rate 
generator; 
all other 


bits must maintain 
the value selected 
during 
initialization. 


WR3 enables the receiver. 
BitO (LSB) is changed 
toa 1 to 


enable the receiver, 
all other bits must maintain 
the value 


selected 
during 
initialization. 


WR5 enables 
the transmitter. 
Bit 3 is changed 
to a 1 to II. 
enable 
the transmitter, 
all other 
bits 
must 
maintain 
the 


value selected 
during 
initialization. 
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Questions and Answers 


Q. 
Is the interrupt vector present Oil both the lower 
8 bits and the upper 8bits in an intlmupt cycle (See 
Figure 40 
of the Z16C35 CMOl; ISCC Product 


Spec)? 
A. 
Both halves of the AD bus are driven during an 
interrupt acknowledge cycle by the Isee. Infact, both 
halves of the data bus are never driven individually. 


Q. 
In DMA mode, must the IWArtllREADY 
and 


IBUSACK signals be externally 
isynchronized to 


PCLK (See Figure 46 of the Z16C35 CMOS ISCC 
Product Spec)? 
A. 
No, not exactly. The documented timing shows when 
the Isee samples these coming back from memory. 


Q. 
Can the address and data bus be ,'utputted before 
IBUSACK is received 
(See Figure 46 of Z16C35 


CMOS ISCC Product Spec)? 
A. 
No. 


Q. 
What causes the Terminal Count to be Reset? 


A. 
Refer to P.5-26 TM, Sec. 5.6.2, "the status in this 
register is automatically cleared afte a Read.' Inother 
words the bits are Reset when you Read the contents 
of the register. 


Q. 
Which Rev of the SCC is in the ISCC? 


A. 
It is the D Rev (but without the oscillator fix). 


Q. 
Does the ISCC allow software interrupt acknowl· 
edge (WR9 bit D5)? 
A. 
Yes, itdoes. Itisnot required to usethe/INTAeK signal 
of the Isee to process interrupts. The source of the 
interrupt can be determined by reading the interrupt 
vector just like a normal interrupt is determined by 
reading the interrupt vector (like a normal register 
Read). The see 
RR2B 
is modified to reflect the 


source. RR2A is not modified. Also, the other status 
registers could be used to figure out who interrupted. 
see 
interrupts can be Reset by reading RR2B if 


software interrupt acknowledge 
is enabled (WR9 


D5=1). 


Q. 
Does the software interrupt acknowledge support 
DMA operation? 
A. 
No. Unlike the see 
core, the DMA core does not 


support this feature. The DMA has two sources of the 
interrupt, i.e., IP and IUS bits. 


Q. 
When the ISCC is used on a multiplexed bus, the 
ISCC does not interrupt when the SCC source 
interrupts occur until after another Write to the 
8 


ISCC. Why? 
A. 
When programmed for multiplexed bus operation, 
similar to the Z8030/Z80e30, the /AS signal is used to 
update the interrupt status of the sec. Consequently, 
if no /AS is present, the interrupt status is not updated 
until an /AS occurs. If/AS of the Isee is tied to the /AS 
of the processor, sufficient /AS signals will occur to 
keep the Isee interrupts up to date. However, if/AS is 
only generated to the Isee when it is being accessed, 
any pending see interrupts will not assert the /INT pin 
until afterthe /ASof anaccess to the part. This typically 
occurs when a PAL is used to generate the access 
signals to the Isee and /AS is only generated to the 
Isee when it is being accessed. 


Q. 
Can the Upper Address Strobe be defeated (to 
shorten the transfer cycle time)? 


A. 
No. But this is possible in the IUSel 


Q. 
How many clock cycles does it take to do a DMA 
transfer, after BUSACK is granted? 


A. 
By looking at Figure 45 of Z16e35 CMOS 18ee 
Product8pec, 
it takes T80, T81, TO,T1, T2, T3, T4, 


T5, about 8 cycles total. 
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Q. 
Is there any reason 
why the /SCC couldn't 
use pclk 
twice as fast as the proces'sor, 
in order 
to cut 
access 
recovery 
times? 


A. 
No, as long as the required 
timings 
are metl 


Q. 
What's 
the recovery 
time required 
for the ISCC? 


A. 
A recovery 
time may apply to ANY access of the ISCC. 


Thus, a bus 
transaction 
before or after an access 
of 
the ISCC looks like it requires 
that the recovery 
time be 
met for those accesses. 
The tim ng for /Strobe signals, 


i.e. /DS, NVR, /RD or Pulsed /INTACK 
relative to ClK 
is 
three 
clocks 
if /Strobe, 
synched 
to the 
/INTACK 
relative to ClK, 
is three clocks 
if /Strobe 
is synched 
to 


the rising edge of ClK; 
or four clocks 
otherwise. 
The 
Recovery 
time is independent 
of /CS. 
Please note, if 


in any design 
application 
with the ISCC the reads and 
writes 
are unreliable, 
this recovery 
timing 
should 
be 
checked 
very carefully 
and as this could be a bug with 
the ISCC. 


Q: 
Is the SOLC FIFO available 
in ISCC? 


A: 
Yes, the SDlC 
FIFO is available 
in the SCC cell of the 
ISCC. There is a mistake in our Isec 
Technical 
Manual, 
P.5-20, on Register 
Description. 
The statement 
'Bit 2 is 
not used and must be programmed 
'0" 
is wrong. 
Bit 


2 of WR15 is used for enabling 
the SDlC 
FIFO. 


Q: Will OMA be enabled 
by writing 
the Enable 
Com- 


mand 
in the Channel 
Command/Address 
Regis- 


ter? 
A: 
Yes, 
DMA operation 
is triggered 
by the command, 


'Enable 
DMA' on Channel 
Command/Address 
Regis- 


ter. This 
is another 
mistake 
in our 
ISCC Technical 


Manual, 
P.5-25, 
on Registe 
Description. 
The state- 
ment 
'DMA 
operation 
is not triggered 
by this com- 
mand' 
is wrong, 
e.g., Writing 
"100" to bits 7 through 
5 


enables 
and triggers 
TxB DMA operation. 


Q: 
Will OMA operation 
be triggered 
by the OMA enable 
command 
in the OMA Enable 
Register? 
A: 
Yes, DMA operation 
will also be triggered 
by setting 


corresponding 
DMA Enable 
bits in the DMA Enable 


Register 
(P.5-29 
sec 5.6.7, 
DMA Enable 
Register 
in 


ISCC Technical 
Manual). 
Note that this is a read/write 


register. Read-modify-write 
instructions 
should be used 


in writing this register 
to avoid the register 
value to be 


overwritten 
and cause 
accidental 
enabling/disabling 


of the DMA operations. 
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BOOST YOUR SYSTEM PERFORMANCE USING THE ZILOG ESCCTM 


F 
or greater testability, larger interface flexibility, and increased CPU/DMA offloading, 
replace the SCC with the ESCC'" Controller ... and utilize the ESCC to its full potential. 


This App Note (Application 
Note) describes 
the differences 


between 
the SCC (Z8030/8530, 
Z80C:lO/85C30) 
and ESCC 


(Z80230/85230). 
It outlines 
the procedures 
in utilizing 
the 
ESCC to its full potential. 
Application 
details 
such as Sche- 
matics 
and Program 
Listings 
are not 
nciuded 
since these 
materials 
are in our various 
application 
support 
products. 


Note: The author 
assumes 
the audience 
has fundamental 
Datacommunications 
knowledge 
and basic familiarity 
with 
Zilog SCC products. 


Notes: 
All Signals with a preceding front slash, 'r.are active Low. e.g .. 
BIN/ (WORD is active Low); IBN/ (BYTE is active Low, only). 


Power 
Ground 


The differences 
between 
the 
ESCC and 
SCC are shown 
below: 


2. 
Hardware 
Improvement 
- Modified 
WRITE Timing 


- Modified 
DMA Request 
on 


- Transmit 
Deactivation 
Timing 


3. 
Throughput 
improvement 
- Deeper 
Transmit 
FIFO 
- Deeper 
Receive 
FIFO 
- FIFO Interrupt 
Level 


4. 
SDLC End Of Frame Improvement 
- Automatic 
RTS Deassertion 
after Closing 
Flag 


- Automatic 
Opening 
Flag Transmission 


- Automatic 
TxD Forced High in SDLC with NRZI Encod- 


ing When Marking 
Idle After End Of Frame 


- Improvement 
to Allow Transmission 
of Back-to-Back 
Frames with a Shared 
Flag 
- Status 
FIFO 
Anti-Lock 
Feature 
in 
DMA-Driven 
System 


- Improves 
Testability 
- Ability to examine 
SDLC status on-the-fly 


- Improves 
Interface 
to 80 x 86 CPU 
- Improves 
Interface 
DMA-driven 
system 


- Reduces 
TBE Interrupt 
Frequency 
by 3/4 


- Reduces 
RCA Interrupt 
Frequency 
by 3/4 
- Flexibility 
in Adapting 
CPU Workload 


- Reduces 
CPU 
and 
DMA 
Controller 
Overhead 


after End Of Frame 
- Allows 
Optimal 
SDLC Line Utilization 


BOOST YOUR SYSTEM 
PeRFORMANCE 
USING THE ESCC'" 
APPUCAllOH 
NOTE 


The differences 
between 
the ESCC and SCC are summa- 


rized by a new 
register, 
WRT 
(Figure 
1). 


The advantages 
of the new features 
are illustrated 
in the 


following 
examples. 


RR7'Prtme 


~ 


~ 


One of the features 
that is offered 
by the ESCC, but not the 


SCC, is Extended 
Read Enable. Write Registervalues 
from 


the WR3, WR4, WRS, WRT, 
and WR10 can be examined 
in the ESCC but notthe 
SCC. This feature improves 
system 


testability. 
It is also crucial 
for SCC/ESCC 
differentiation 


and allows 
generic 
software 
structures 
for all SCC/ESCC 


devices. 


Flowchart 
1 (Figure 2) shows a generic 
software 
structure 


applicable 
for all SCC/ESCC 
initializations. 
Flowchart 
2 


(Figure 3) suggests 
a method 
for determining 
which 
type 
of SCC/ESCC'" 
device 
is in the 
socket. 
This 
software 


structure 
helps the development 
of software 
drivers 
inde- 


pendent 
of the device 
type. 


Addressing: 
WR1500-'1' 
WR7 
- 
'XX' 


CD 


~CC 
~5C30 
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II 


The Software Overhead sets the System Performance 
Limits. The ESCC's deeper FIFOs and other features 
significantly reduce the software overhead for each chan- 
nel. This allows: 
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~ 
8 ------ 
see - 
Interrupt 


System 
- 


~ 
- 
Interrupt 


Esee 
System 


Other CPU Tesks 


Additional Performance 


Transmit Data 


Interrupt Overhead 
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In the ESee. transmit 
interrupt frequencies 
are reduced 
by 
a deeper 
Transmit 
FIFO and the revised transmit 
interrupt 


structure. 
If the WRT 05 Transmit 
FIFO Interrupt 
Level bit 


is reset, the transmit 
interrupt 
is generated 
when the entry 


location of the FIFO is empty. i.e., more data can be written. 
This is downward 
compatible 
with a see 
Transmit 
Interrupt 


since the see 
only has a one-byte 
transmit 
buffer instead 


of a four-byte 
Transmit 
FIFO. 


Transmit 
FI;;:-l 


Full 
~ 


T,ao,ml! FIFO I 


Is Loaded 
With Oata 


If WRT 
05 
is set, the transmit 
buffer 
empty 
interrupt 
is 


generated 
when the transmit 
FIFO is completely 
empty. 


Enabling 
the transmit 
FIFO interrupt 
level, together 
with 


polling the Transmit 
Buffer Empty (TBE) bit in RRO, causes 


significanttransmit 
interrupt frequency 
reduction. 
Transmit 


data is sent in blocks 
of four bytes (algorithm 
is illustrated 


in Figure 
4). This helps 
to off-load 
those 
systems 
which 


have 
long 
interrupt 
latency 
or a fully 
loaded 
Operating 


System. 


TX FIFO Int. 
Level Enabled 


TBE Interrupt 
Service 


Write Data To 
Transmit 
FIFO 


Figure 4. 
Howchart 
of Transmit 
Interrupt 
Service 
Routine 


tlO Reduce 
Transmit 
Interrupt 
Frequencies 


II 
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In the ESCC, receive 
interrupt 
frequencies 
are reduced 


due to a deeper 
Receive 
FIFO and the revised 
receive 


interrupt 
structure. 


the 
Receive 
Character 
Available 
Interrupt 
is triggered 
when the Receive 
FIFO is half full; the first four locations 


from the entry are still empty. 
By enabling 
the receive 
FIFO 


interrupt 
level, together 
with polling the Receive Character 


Available 
(RCA) bit in RRO, the receive 
interrupt 
frequen- 


cies 
are reduced 
significantly. 
Receive 
data 
is read 
in 


blocks 
of four bytes (Figure 5). This would 
help to off-load 


systems 
which 
have a long interrupt 
latency 
and heavily 


loaded 
Operating 
Systems. 


If WRT 
03 Receive 
FIFO Interrupt 
Level bit is reset, the 


ESCC generates 
the receive 
character 
available 
interrupt 


on every received 
character. 
This is compatible 
with SCC 


Receive 
Character 
Available 
Interrupt. 
If WRT 
03 is set, 


RX FIFO Int. 
Level Enabled 


RCA Interrupt 
Service 


~~IFOL 


Pty 
Read Data 
From RX FIFO 


All Data in 
RX FIFO Have 
Been Read 


Figure S;. Flowchart 
of Receive 
Interrupt 
Service 
Routine 
to Reduce 
Receive 
Interrupt 
Frequencies 
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Several 
SOLC enhancements 
are provided 
in the ESCC. 


The ESCC allows 
automatic 
fRTS deassertion 
at End Of 
Frame (EOF). The automatic 
!RTS deassertion 
is enabled 


by setting 
WRY' 02. 
If ESCC 
is programmed 
for SOLC 


mode and the Flag-On-Underrun 
bit (WI~10 02) is reset, 


with 
the 
RTS bit 
(WR5 
01) 
reset, 
fRTS 
is deasserted 
automatically 
at the last bit of the closing flag. It is triggered 


by the rising edge of the Transmit 
Clock (TxC - Figures 
6 


and 7). 


line switching 
without 
any software 
intervention. 
The typi- 
cal procedures 
are as follows: 


1. 
Enable Automatic 
fRTS Deassertion 
2. 
Before frame transmission, 
set RTS bit 


3. 
Enable frame transmission 


4. 
Reset RTS bit 
5. 
fRTS pin deassertion 
is delayed 
until the last rising TxC 
edge 
closing 
flag. 


fRTS is normally 
used in SOLC for switching 
the direction 


of line drivers. 
Automatic 
fRTS deassertion 
allows optimal 


Data Being Sent 


~ 
Data 
CRC2 
I 
Flag C 


II 


RTSBit 
(WRS, D1) 


__ -_I 


L 


TX Closing 
Flag 
\\ 


i 
i~:/ 


I 
I 
I 
I 
I 
-----_/ 
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AUTOMATIC 
OPENING FL.AG TRANSMISSION 


When 
Auto 
Tx Flag 
(WRY', 
DO) is enabled, 
the 
ESCC 


automatically 
transmits 
a SOLC opening 
flag before trans- 


mitting 
data. This removes: 


1. 
Requirements 
to reset the mark 
idle bit (WR10 
03) 


before writing 
data to the transmitter, 
or; 
2. 
Waiting 
for eight bit times to load the opening 
flag. 


TxO Forced High In SOLC With NRZI 
Encoding When Marking Idle After End Of 
Frame 


When the ESCC is programmed 
for SOLC mode with NRZI 


encoding 
and mark idle (WR10 06=0,05=1 
,03=1), 
TxO is 


automatically 
forced 
high when the transmitter 
goes to the 


mark 
idle state 
at EOF or when 
Abort 
is detected. 
This 


feature 
is used 
in combination 
with the automatic 
SOLC 


opening 
flag 
transmission 
to format 
the 
data 
packets 
between 
successive 
frames 
properly 
without any require- 


ment in software 
intervention. 


RX 
Overrun 
Error 
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ESCC SOLC Frame Status FIFO implementation 
has been 


improved 
to maximize 
ESCC ability 
to interface 
with 
a 


OMA-driven 
system (Technical 
Manual, 4.4.3). The Status 


FIFO and its relationship 
with RR1, RR6 and RR7 is shown 


in Figure 8. 


Other special conditions 
(e.g., Overrun) 
generates 
special 


receive 
conditions 
and lock the Receiver 
FIFO (Figures 
9 


and 10). 
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SDLC Frame Status FIFO enhancement is enabled by 
setting WR15 D2. If it is enabled when EOF is detected, 
byte count and status from the Status FIFOare loaded into 
RR6, RR7 and RR1.This is used in DMA-clriven systems. 
Historically, EOF istreated as a special condition. Special 
condition interrupts are triggered if anyone of the below 
interrupts is enabled: 


1. 
Receive 
Interrupt 
on First Character 
or Special 
Condition. 


2. 
Interrupt 
on All Receive 
Characters 
or Special 
Conditions. 
3. 
Special Receive Condition Only. 


If 1 or 3 (above) is enabled, the data FIFO is locked after 
the interrupt is serviced by reading RR1in the Status FIFO, 
as shown in Figure 11. This is commonly used in a DMA- 
driven system to avoid delivering useless information 
(e.g., EOF)to the data buffer. Locking the data FIFO is not 
desirable in systems with long interrupt latency and high 
data rate communications. The reason is the ERROR 
RESETcommand is necessary to unlock the FIFO. Data 
from the next frame may be lost if ERROf~RESETfails to 
issue early. 


This drawback is improved in the ESCCfor a DMA driven 
system. By enabling 
interrupts 
on 'Special 
Receive 


Conditions only' and SDLC status FIFO, EOF is treated 
differently from other special conditions. When EOFstatus 
reached the exit location of the FIFO: 


1. 
A 'Receive Data Available' interrupt is generated to 
signal that EOF has been reached. 


2. 
Receive Data FIFO is not locked. 


Because of these changes, the data from the next frame is 
securely loaded and the system processes the EOF 
interrupt. The only responsibility of the software is issuing 
the Reset Highest IUS before resuming normal operation 
(Figure 12). 


II 


~~ 
EOF 
IData1,N+11 
_ 


+--p-a-Ck"e 
'-t N+ 1 


Data Flow Into 
ESCC Receive 
Data 1,N+1 
Data FIFO 
Set 
EOF 
FIFO Data 
Available 
Set FIFO 
Data n,N 
/Overfiowif 
Required 


Packet N 
Status Is 
Loaded 


Packet 10 
1 
•• 
SDLC 
• 
Status 


Packet 2 
J 


FIFO 


Packet 1 


Byte Count 
Status 
(RRT: 
RR6) 
(RR1) 
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~ 
End of Frame Flag 


~~--- 
..1----- 
Packet N 
Packet N+1 


~alcondition 


~ 


Receive Character 
Available Interrupt 


Rx 
Data 
FIFO 


Special Condition 
Interrupt 
Rx 
Data 
FIFO 


1. Enable Receive Interrupt on Spllcial Conditions only. 
2. Receive Data FIFO not locked. 
3. Receive Character Available Intlmupt generated 
even if it has not been enabled to indicate detection of EOF. 


1. Enable Receive Interrupt on Special Conditions only. 
2. Receive Data FIFO locked. 
3. Special Condition Interrupt generated. 


Receive Interrupt on 
Special Conditions Only 


I Overrrun I 
- 
Special 
Data 
Data 
Error 
I 
Condition 
- 
FIFO 
- 
Error 
- 
FIFO 
Reset 
Interrupts 
Locked 
Unlock 


Panty I ~ 
Error I 


Receive Characte 
Available Interrupt 


"Reset Highest 
IUS" to Reset 
EOF Interrupt 
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Receive Interrupt on 1st Character or 
Special Conditions or Interrupt on All 
Receive Characters or Special Conditions 


Overrrun 
Error 


Special 
Condition 
Interrupts 


Receive 


Char. 


Available 


Rece ve Character 
Available Interrupt 


Data 
FIFO 
Locked 


Data 
FIFO 
Unlock 


Error 
Reset 


DMA Request on Transmit Dealctivation 
Timing IDTRl/REQ. 


Timing implementation in the ESCChas been improved to 
make it more compatible with the DMA cycle timing (Ref- 
erence Tech Manual, Section 2.5.2; DMA Request on 
Transmit). 


Transmission 
of Back-To-Back 
Frames 
With a Shared Flag. 


The ESCCprovides facilities to allow transmission of back- 
to-back 
frames with a shared flag between frames 


(Figure 13). 


In the ESCC, if the Automatic End Of Message (EOM) 
Reset feature is enabled (WRT 01 =1), data for a second 
frame is written to the transmit FIFO when Tx Underrun/ 
EOM interrupt has occurred. This allows application soft- 
ware sufficient time to write the data to the transmit FIFO 
while allowing the current frame to be concluded with CRC 
and flag. 


Inthe SCC,Transmission of Back-to-Back Frames is more 
difficult because (Figure 14): 


1. 
Data cannot be written to the transmitter at EOFuntil a 
Transmit Buffer Empty interrupt is generated after 
CRC has completed transmission. 


2. 
Automatic EOM Reset is not available in the SCC. 
Application 
software has to issue the 'Reset Tx/ 


Underrun ~OM' command manually. The software 
overhead limits the next frame data to deliver immedi- 
ately after the preceding frame has been concluded 
with CRC and Flag. 
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Transmission 
of Back-To-Elack Frames 


With a Shared Flag (Continued) 


[~Flagp~~ 


I 
Closing I 
Flag 
I 
I 
I Opening I 
I.Flag 
I 


I 


~=IData 
I_C_R_C_1_~_C_R_C_2 
F_la_g_ 
Data C 


Tx BE _~ 
_ 
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In the SCC write cycle, the SCC assumes 
the data is valid 


when NJR is asserted 
(Figure 
15). This assumption 
is not 
valid for some CPUs, e.g., the Intel 80 x 86 The NJR signal 
from this CPU needs to delay for one more clock to initiate 
the write cycle. 
Additional 
hardware 
is required. 


In the ESCC, write cycle timing 
has been modified 
so that 


data becomes 
valid a short time after write (approx. 
20 ns). 


Therefore, 
if the data 
pins 
from 
the 
Intel CPU are con- 


nected 
directly 
to the 
ESCC, 
no additional 
logic 
is re- 


quired. 


SCCSpec: 
WR Falling!o 
Dat.1bus 
Valid 
Minimum 


Databus latched after falling edge of WR saves external logic required 
to dellay WR until databus is valid. 
Typically needed with Intel CPUs. 
II 
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PRODUCT DESCRIPTION 


Q. 
Which of the following 
is the major factor in differ- 


entiating 
the ESee 
from the use 
Family? 


(a) The ESee has less communications channels 
than the use 


(b) The protocols supported by ESee and use are 
different 


ZILOG ESCCTM CONTROLLER 


Questions and Answers 


(c) The ESee is limited in operation to less than 


5 Mbps, but the use 
Family can operate up to 


10 Mbps 


A. 
(c) Most ESee and use Family members have two 


channels and protocols. Support by the see is a 
subset of ESee. Both ESee and use can support 
T1 data rates so (a), (b), (d) are not correct. 


Q. 
Which of the following 
is not an improvement 
from 


the see 
to the ESee? 


A. 
(c) No new READregister address ng is added in the 
ESee although we allowed some Write Registers 
to become readable through the existing READ 
Register. 


The ESee has 4 bytes of Tx FIFO and 8 bytes of Rx 
FIFO,while the see has 1 byte for the Tx and 3 bytes 
for the Rx. 


The ESee has many new SOLe enhancements, such 
as automatic EOM reset, automatic opening flag gen- 
eration, etc. 


The ESee has added WRT as a new WRITERegister 
to configure the new options, therefore, (a), (b), (d) are 
all differences between the see and ESee. 


II 
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APPLICATIONS 


ESCCNQ&A 


ApPUCATION Non: 


Q. 
Which of the following is a benefit from deeper 
Q. Which of the following is an applications support 


FIFOs offered by the ESCC? 
the tool for ESCC: 


(a) More CPU bandwidths available for other system 
(a) Sealevel Board 


tasks 


(c) Application Note 'Boost YourSystemPerformance 
(c) Can support more channels for the same CPU 
Using the Zilog ESCC" 


A. 
(d) (a), (b) and (c) are consequences of reduction in 
A. 
(d) 


interrupt frequency that allows more horsepower to be 
delivered from the CPU. 
Q. Which ofthe followingisa 
target application for the 


ESCC? 


Q. 
Which of the following CRC polynomials is sup- 
ported in ESCC? 
(a) AppleTalk-LocalTalk Peripherals 


(d) (a) and (c) 
A. 
(d) ESCC could support the data rate and protocol 


required in the above applications. 


Q. 
How long does it usually take jror the customer to 
migrate from SCC to ESCC irl order to take the 
advantage of the FIFO? 


A. 
(a) Since the ESCC is a drop-in replacement to the 


SCC and using the deeper FIFO only requires 
minimal efforts. 
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ilog's new datacom family evaluation board features the 80186 along with four multi protocol serial 
controllers, and allows customers to evaluate these components in an Intel environment. 


Zilog's customers need away to evaluatl3itsserial commu- 
nications controllers with a central CPU. This App Note 
(Application Note) explains and illustrates how the data- 
com family interfaces and communicates with the 80186 
on this evaluation board. The board helps the potential 
customer to evaluate Zilog's data communications con- 
trollers in an Intel environment. 


The most advanced and complex component of the serial 
family isthe IUSC. One of the highlights of this App Note is 
how the IUSCadapts to the 80186 CPU with a minimum of 
difficulty and a maximum of bus and functional flexibility. 


The evaluation board includes the folowing 
hardware. 


(Reference two page Schematic diagram at rear of the 
App Note - Figures 5A and 5B.) 


• 
Zilog Z16C32 Integrated Universal Serial Controller 
(IUSC~) 


• 
Zilog Z16C33 Monochannel Universal SerialController 
(MUSC~) or USC~ 


• 
Zilog Z16C35 
Integrated 
Serial Communications 


Controller (ISCC~) 


• 
Zilog 
Z85230 
Enhanced 
Serial Communications 


Controller (ESCC~) or SCC 


• 
Two 28-pin EPROMsockets, suitablll for2764'sthrough 
27512's 


• 
Six 32-pin (or 28-pin) SRAM sockets, suitable for 
32K x 8 or 128K x 8 devices 


• 
Four Altera EPLD circuits comprising the glue logic 
(Figures 1-4 at rear of the App Note) and Evaluation 
Board Schematic (Figures 5a, 5b). 


• 
Pin headers for configuring and interconnecting the 
above to serial applications 


Notes: 
All Signals with a preceding front slash, or, are active Low, e.g.: 
B/M! (WORD is active Low); IBM! (BYTE is active Low, only). 


Power 
Ground 
Vcc 
GND 
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The 80186 may be operated 
at rates up to 16 MHz. To use 
the CPU clock 
for accurate 
serial bit clocking, 
a 9.8304 
MHz CPU clock can be used. The crystal connected 
to the 
processor 
is 2X the operating 
frequency. 


The processor's 
1 Mbyte address 
space 
is well filled if the 
maximum 
RAM complement 
is installed. 
Of the integrated 


Chip 
Select 
outputs 
provided 
by the 80186, 
the /UCS 


output is used for the EPROMs, and all of the /PCS6-/PCSO 
outputs 
are used for the datacom 
controllers. 
A hardware 


address 
decoder 
is used 
for the SRAMs 
instead 
of the 
80186's 
/LCS 
and 
/MCS3-/MCSO 
outputs 
because 
the 


RAMs must be accessible 
to the on-chip 
DMA functions 
of 


the ISCC and IUSC as well as the 80186. The 80186 does 
not decode 
addresses 
from external 
bus masters. 
Both 8- 


bit and 16-bit accesses 
are provided 
for RAM. The EPROMs 
are only accessible 
to the 80186. 


The 80186's 
mid-range 
memory 
chip select feature (spe- 


cifically, 
the /MCS2 output) 
is usee to give the software 
a 


way to hardware 
Reset the ISCC, IUSC, and (M)USC. This 


allows a customer's 
program 
to operate 
as if it were in a 


target system starting from Reset, including 
the initial write 


to the Bus Configuration 
Register 
(BCR). 


The 80186's two integrated 
DMA channels 
can be used for 


any two of the four or six serial data streams 
in the B side 


of the (E)SCC and the (M)USC. 
The "DMA EPLD" derives 


requests 
for the 
80186's 
two 
DMA 
channels 
from 
six 


inputs, two each for (E)SCC channel 
B and the one or two 


channels 
in the 
(M)USC. 
It asserts 
DREQO or DREQ1 
(High) 
if any of the inputs for that channel 
is low, and the 


80186 is not performing 
an Interrupt 
Acknowledge 
cycle. 


Jumper 
blocks 
J22, J23, J24, and J29 control 
the assign- 


ment of the 80186's 
internal 
DMA controllers, 
including 


provision 
for a clipped 
Tx request 
that 
is needed 
if a 


standard 
SCC is installed 
in place of the ESCC. The various 


possibilities 
are summarized 
in Table 
1. 


Table 
1. 80186 
DMA Jumper 
Connections 


To enable 
the following 
to use 80186 DMA Channel 
0: 


(E)SCC B Rx 
MUSC Rx or USC A Rx 
MUSC Tx or USC A Tx 
USC B Rx 
USC B Tx 


Install this jumper: 


J23-1 to J23-2 
J22-1 to J22-2 
J22-4 to J22-2 
J29-1 to J29-2 
J29-4 to J29-2 


To enable 
the following 
to use 80186 DMA Channel 1: 


ESCC B Tx 
(E)SCC B Tx w/early 
release 


MUSC Rx or USC A Rx 
MUSC Tx or USC A Tx 
USC B Rx 
USC B Tx 


Install this Jumper: 


J24-1 to J24-3 
J24-1 to J24-2 
J22-1 to J22-3 
J22-4 to J22-3 
J29-1 to J29-3 
J29-4 to J29-3 


If more than one channel 
among the ESCC Band 
(M)USC 


are enabled 
for one of the 80186's 
internal DMA channels, 
software 
must ensure that only one of the enabled 
devices 


makes requests 
during a given block transfer. 
This can be 


done by leaving 
an entire Receiver 
or Transmitter 
idle or 


disabled, 
or by programming 
the device 
so that the DMA 


request 
is not output 
on the pin. 


The ISCC and IUSC handle their own DMA transfers 
via the 


80186's 
HOLD/HLDA 
facility. 


Note: 
Either a Z16C33 
MUSC or a Z16C30 
USC can be 


installed 
in socket 
U5. If this is done, 
references 
to the 


(M)USC herein after may mean the USC as a whole or just 
its channel 
A; which one should be clear from the context. 


The inputs 
and outputs 
associated 
with the processor's 


integrated 
counter/timer 
facility 
are 
brought 
to the 
pin 


header 
labelled 
J26 so that they can be used in applica- 


tions (Table 
2). 


J26 pin 


1 
2 
3 
4 
5 
6 


Signal 


Timer 
In 1 
Timer Out 1 
Timer In 0 
Timer Out 0 
N/C 
Ground 


The 80186's 
integrated 
interrupt 
controller 
is largely 
by- 


passed 
in favor of the traditional 
Zilogical 
interrupt 
daisy- 
chain structure. 


Push buttons 
are provided 
for Reset and Non-Maskable 
Interrupt 
(NMI). A means to generate 
an NMI, in response 
to a Start bit received 
from the user's PC or terminal, 
is also 
provided. 
The first transmitted 
Start 
bit on the RS-232. 


Console 
connector 
J 1, after 
a Reset, 
also 
produces 
an 
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NMI; this feature can be used tofind 
which serial controller 


channel 
is connected 
to the Console 
connector. 


EPROM is located 
at the highest addresses, 
and its size is 


programmable 
in the 
80186 
for the 
/UCS 
output. 
The 


addresses 
of the datacom 
controllers 
are programmed 
in 


the 80186 
for the /PCS6-IPCSO 
outputs, 
as a block 
of 


128x7=896 
bytes 
starting 
at a 1 Kbyte 
boundary. 
The 


block can be in I/O space or in a part of memory 
space that 


is not used 
for SRAM or EPROM. 
The starting 
1 Kbyte 


boundary 
is called 
(PBA) in the following 
sections. 


Using 128K x 8 SRAMs and 64K x 8 EPROMs, the address 
map might be as shown 
in Table 3. 


II 


RAM 
(E)SCC 
ISCC 
(M)USC 
IUSC 
ISCC-IUSC-(M)USC 
Reset 


27512 
EPROM 


Table 3. Suggested 
Address 
Map 


OOOOO-BFFFF 
08000,2,4,6 
or 08000-0803E 
(even addrs 
only) 


08080-080FE 
(even addrs 
only) 
08100-081 
FF 
08200-0837F 
OBOOO-OB7FF (if enabled) 
EOOOO-FFFFF 


Two 28-pin 
EPROM sockets 
are provided; 
both must be 


populated 
in order to handle the 80186's 
16-bit instruction 


fetches. 
Jumper 
header 
J18 
allows 
the 
sockets 
to be 


compatible 
with 2764s, 
27128s, 
272513s, or 27512s; 
it is 


jumpered 
at the factory 
to match 
the EPROMs 
provided. 


For 27512s 
only, jumper 
J18-J2 
to J18 ..J3 and leave J18- 


J1 open. For 2764s, 27128s, 
or 27256s, jumper 
J 18-J2 to 


J18-J1 
and leave J18-J3 
open. 


Note: J 18 connects 
pin 1 of both sockElts to either A 16 or 


Vcc. This is done because 
for 2764s, 27128s, and 27256s, 
pin 1 is Vpp which may require a high voltage 
and/or draw 


more current 
than 
a normal 
logic 
input. 
For 2764s 
and 


27128s, 
a similar 
jumper 
might 
be 
provided 
in some 


designs 
for pin 27 (IPGM). As long as the address 
for /UCS 


is programmed 
as described 
in the next paragraph, 
A15 


(which 
is connected 
to pin 27) is High whenever 
/UCS is 


Low, so that 2764s and 27128s 
operate 
correctly. 


The first code 
executed 
after Reset should 
program 
the 


80186's 
Chip Select 
Control 
Registers 
to set up the ad- 


dress 
ranges 
for which 
outputs 
like /UCS 
and 
/PCS6-/ 


PC SO are asserted. 
In particular, 
the UMCS register 
(ad- 


dress 
AOH within 
the 80186's 
Peripheral 
Control 
Block) 


must be programmed 
to correspond 
to the size of EPROMs 


used (Table 4). 
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EPROM (Continued) 


EPROM 
Address 
Type 
UMCS Value 
EPROM 
Range 


2764 
FC3C 
FCOOO-FFFFF 


27128 
F83C 
F8000-FFFFF 


27256 
F03C 
FOOOO-FFFFF 
27512 
E03C 
EOOOO-FFFFF 
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The three 
LSBs of the above 
UMCS values 
are all 100, 


which 
signifies 
no external 
ReadylWAIT 
is used 
and 
no 


wait states are required. 
If the EPROMs are not fast enough 


for no-wait-state 
operation, 
making 
the three 
LSBs 
101, 
110, or 111 extends 
EPROM cycles by 1, 2, or 3 wait states, 


respectively. 


Six 32-pin sockets 
are provided; 
they should be populated 


in pairs, starting with the lower-numbered 
sockets, to allow 


for 16-bit accesses. 
Vcc is provided 
at both pin 32 and pin 


30 so that 28-pin 
32K x 8 SRAMs can be installed 
in pins 


3-30 of the sockets. 
Jumper 
biockJ19 
allows decoding 
of 


the Chip Select signals 
from A17-A16 
for 32K x 8 SRAMs 


or from A 19-A 18 for 128K x 8 SRAMs. 
The six standard 


memory 
populations 
are: 


One pair of 32K x 8 devices: 
Two pairs of 32K x 8 devices: 
Three pairs of 32K x 8 devices: 
One pair of 128K x 8 devices: 
Two pairs of 128K x 8 devices: 
Three pairs of 128K x 8 devices: 


64 Kbytes 
at OOOOO-OFFFF 


128 Kbytes 
at 00000-1 FFFF 


192 Kbytes 
at 00000-2FFFF 


256 Kbytes 
at 00000-3FFFF 


512 Kbytes 
at 00000-7FFFF 


768 Kbytes 
at OOOOO-BFFFF 


J19 
is factory 
set according 
to the 
size of the SRAMs 


provided. 
For 32K 
x 8 SRAMs, 
jumpers 
are 
installed 


between 
J 19-J2 and J 19-J3, and between 
J 19-J5 and J 19- 


J6, with J19-J1 and J19-J41eft 
open. For 128K x 8 SRAMs, 


jumpers 
are installed 
between 
J19-J1 
and 
J19-J2, 
and 


between 
J19-J4 
and J19-J5, 
with J19-J3 
and J19-J6 
left 


open. 


32K x 8 SRAMs have cyclic/redundant 
addressing 
starting 


at 40000, 
80000, 
and 
COOOO.The only configuration 
in 


which this causes 
problems 
is with three pairs of 32K x 8 


SRAMs and 27512 EPROMs; in this case, there is a conflict 
in the range EOOOO-EFFFF.This conflict 
can be avoided 
by 


any of the following 
means: 


• 
Using 
27512 
EPROMs 
but programming 
the size of 


/UCS like they are 27256s. 


Since the /LCS output of the 80186 is not used, the LMCS 
register 
in the 80186 is not written 
with any value. 


Programming 
the Peripheral 
Chip Selects 
The 80186 allows the /PCS6-/PCSO 
pins, which in this case 


select the various 
datacom 
controllers, 
to be asserted 
for 


a selected 
896-byte 
block 
of addresses. 
The block 
may 


reside 
in either 
memory 
or I/O space 
depending 
on the 


values 
programmed 
into the PACS and MPCS registers, 


locations 
A4H and A8H of the 80186's 
Peripheral 
Control 


Block, 
respectively. 
The 
choice 
of address 
space 
de- 
pends on the needs of the customer's 
application 
and the 


configuration 
of software 
supplied 
with the board 
(Table 


5). 
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I/O Space 
Memory 
Space, 
32K x 8 SRAMS used 


Memory 
Space, 
128K x 8 SRAMs used 


Base Address 
(PBA) 


8000 


38000 
08000 


0838 
3838 
0838 


81B8 
81F8 
81F8 


The three LSBs of the PACS value specify the Ready/WAIT 
handling forthe /PCS3-/PCSO lines which selectthe 
(E)SCC, 


ISCC, and (M)USC. 
The three 
LSBs of the MPCS value 


specify 
the Ready/WAIT 
handling 
for the /PCS4, 5, and 6 


lines, which 
select 
the IUSC. Both fields 
are shown 
here 


with the LSB's 000, signifying 
that the 80186 should honor 


a WAIT 
on the 
external 
Ready/WAIT 
signal, 
but that 
it 


should 
not provide 
any minimum 
wait. 


Programming 
the Mid-Range 
Memory 
to Reset the 


ISCC, IUSC, and (M)USC 
A Reset puts the ISCC, IUSC, and (M)USC in a special 
and 


unique state in which the first write to each device 
implicitly 


goes to a Bus Configuration 
Register 
(SCR) that controls 


the device's 
basic 
bus operation; 
the SCR is not acces- 


sible thereafter. 
So that this board can serve as a complete 


development 
environment 
for customms' 
software, 
it in- 


cludes 
a means whereby 
software 
(e.g., the debug 
moni- 
tor) can assert 
the /RESET input of these 
three 
devices. 


Specifically, 
assertion 
of the /MCS2 
output 
of the 80186 


causes 
such a Reset. 


The 81 in the MS Byte of the MPCS values, 
shown in Table 


5, makes each of the /MCS3-/MCSO 
pins correspond 
to a 


2 Kbyte block of addresses 
in memory 
space. 
The actual 


active 
pin addresses 
are determined 
by the value written 


into the MMCS register; 
location A6H of the 80186' 
Periph- 


eral Control 
Block. 
Table 6 shows 
suggested 
MMCS val- 


ues as a function 
of the RAM chip 
size, and 
the corre- 


sponding 
range of addresses 
for which 
any read or write n, 
access 
causes 
the three controllers 
to be reset. 
_ 


32Kx 
8 
128K x 8 


3BFF 
DBFF 


The three LSBs of the above MMCS values are 111 so that 
the longest possible 
Reset pulse is generated 
when any of 


the locations 
in the indicated 
range are accessed. 


Note that if this feature is not needed, 
it can be disabled 
by 


simply 
not programming 
the MMCS re!Jister. 


Address 
Range for which 
ISCC, 


IUSC, and (M)USC 
are Reset: 


3BOOO-3B7FF 
OBOOO-DB7FF 


Interrupt 
Daisy Chain (Priority) 
Order 


Jumper 
block J25 selects whether 
the (E)SCC device 
is at 


the start or the end of the interrupt 
daisy chain. 


To make the interrupt 
priority 
be: 


(E)SCC highest, 
IUSC, ISCC, (M)USC 
lowest 


IUSC highest, 
ISCC, MUSC, (E)SCC lowest 


IUSC highest, 
ISCC, USC, (E)SCC 
lowest 


Jumper 
J25 as follows: 


J25-J2 
to J25-J3, 
J25-J4 
to J25-J5 
(J25-J1, 
J25X open) 


J25-J1 
to J25-J2, 
J25-J to J25-J4 
(J25-5J, 
J25X open) 


J25X to J25-J2, 
J25-J3 
to J25-J4 
(J25-J1, 
J25-J5 
open) 


This variability 
is provided 
in part because 
early versions 


of the 
85230 
ESCC 
had 
trouble 
passing 
an 
interrupt 


acknowledge 
down 
the daisy 
chain 
if it occurred 
in re- 


sponse 
to a lower-priority 
device's 
request 
just 
as the 


ESCC 
was 
starting 
to 
make 
its own 
request. 
Current 


85230's 
don't have the problem. 
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(E)SCC 


Socket 
U2 can be configured 
for either an ESCC or SCC, 


and for versions 
thereof that use either multiplexed 
or non- 
multiplexed 
address 
and data. Jumper 
biocksJ20 
and J21 


select 
certain 
signals 
accordingly. 
For a part with multi- 


plexed addresses 
and data (80x30), jumper J20-J 1to J20- 


J2 and leave J20-J3 
open, 
and jumper 
J21-J1 
to J21-J2 


and J21-J4 
to J21-J5, 
leaving 
J21-J3 
and J21-J6 
open. 
With such a part, software can directly address the (E)SCC's 
registers, 
and need not concern 
itself with writing 
register 


addresses 
to Write Register 
0 (WRO). 


For a part having 
a non-multiplexed 
bus (85x30), 
jumper 


J20-J2 to J20-J3, 
J21-J2 to J21-J3, 
and J21-J5 to J21-J6, 


leaving 
J20-J1, 
J21-J1, 
and 
J21-,14 open. 
In this case, 
software 
must handle 
the (E)SCC 
by writing 
register 
ad- 


dresses 
into its WRO in order to access 
any register 
other 


than WRO, RRO, or the data registers. 


Channels 
A and B can be handled 
on a polled or interrupt- 
driven 
basis. 
Channel 
A of the (E)SCC 
is suggested 
for 


connecting 
the user's PC or terminal for use with the Debug 


Monitor 
included 
in this evaluation 
kit. Channel 
B (but not 


A) can 
be handled 
on a DMA 
basis 
using 
the 80186's 


internal 
DMA channels, 
or on a polled 
or interrupt 
driven 


basis. 


Jumper 
block J23 allows channel 
B's IW//REQB 
output 
to 


be 
used 
for either 
a Wait 
function 
or a Receive 
DMA 


Request 
function. 
To use the output for Wait, jumper 
J23- 


J2 to J23-J3 
and leave J23-J1 
open. The Wait function 
is 


only significant 
if the software wants to delay completion 
of 


a Read from the (E)SCC's 
Receive 
Data register 
until data 


is available, 
and/or if it wants to delay completion 
of a Write 


to the Transmit 
Data register 
until the previously-written 


character 
has been transferred 
to the Transmit 
Shift regis- 


ter. These modes 
are alternatives 
to checking 
the corre- 


sponding 
status flags and can be used to achieve 
operat- 


ing speeds 
higher than those possible 
with such traditional 


polling, 
although 
not as fast as the speeds 
possible 
with a 


DMA approach. 


To use the IW//REQB 
output 
as a Receive 
DMA Request, 
jumper 
J23-J1 
to J23-J2 
and leave .123-J3 open. 


Jumper 
block 
J24 
determines 
how 
channel 
B's /DTR/ 


/REQB 
output 
is used. 
To use this output 
for the 
Data 
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Terminal 
Ready 
function, 
jumper 
J24-J3 
to J24-J4 
and 


leave J24-J1 
and J24-J2 open. To use this output 
directly 


as a Transmit 
DMA 
Request 
(using 
the 
ESCC's 
early- 


release 
capability), 
jumper 
J24-J 1 to J24-J3 
and 
leave 


J24-J2 
and 
J24-J4 
open. 
To drive 
the 
Transmit 
DMA 


Request 
with a clipped 
version of this signal that is forced 


High earlier 
than a standard 
SCC drives 
it High, jumper 


J24-J1 
to J24-J2 
and leave J24-J3 
and J24-J4 
open. 


The "scc EPLD" handles 
the (E)SCC's 
signalling 
require- 


ments. 
Among 
other 
things, 
this 
EPLD 
configures 
the 


(E)SCC socket's 
pins 35 and 36 for either a multiplexed 
or 


non-multiplexed 
part, based 
on whether 
J20 is jumpered 


to connect 
the 80186 ALE signal to one of its input pins. If 


the device detects 
high-going 
pulses on this input, it drives 


corresponding 
low-going 
Address 
Strobe 
pulses 
onto 


(E)SCC 
pin 35 and drives 
low-going 
Data Strobe 
pulses 


onto (E)SCC 
pin 36. 


If the SCC EPLD's 
pin 9 stays at Ground, 
the part drives 


Read strobes onto pin 36 and drives delayed 
Write strobes 


onto pin 35, for a non-multiplexed 
85x30 
device. 


While 
the 
ESCC's 
relaxed 
timing 
capability 
allows 
the 


80186's 
IWR output 
to be connected 
directly 
to the IWR 


input of a non-multiplexed 
ESCC, the SCC EPLD delays 


start of an SCC's write cycle 
until write data is valid, even 


though 
this is not necessary 
for an ESCC. 


The SCC EPLD also generates 
the clipped-DMA-request 


signal mentioned 
in connection 
with J24, and logically 
ORs 


Reset onto pins 35 and 36. The device 
also tracks the two 


lACK 
cycles 
provided 
by the 80186 
for each 
Interrupt 


Acknowledge 
cycle. 
For a multiplexed 
address/data 
port, 


it drives the address 
strobe (only) on the first cycle, 
and it 


provides 
the /RD or /DS pulse needed 
by the (E)SCC (only) 


on the 
second 
cycle. 
The 
"DMA 
EPLD" 
provides 
the 


INTACK signal 
needed 
by the (E)SCC. 


The (E)SCC 
is only accessible 
at even addresses. 
For a 


non-multiplexed 
part (85x30), 
the following 
four register 


locations 
are repeated 
throughout 
the even 
addresses 


from (PBA) through 
(PBA)+ 126: 


(PBA), (PBA)+8, 
... (PBA)+120 


(PBA)+2, 
+10, .., (PBA)+122 


(PBA)+4, 
+12, ... (PBA)+124 


(PBA)+6, 
+14, .., (PBA)+126 


Channel 
B Command/Status 
register 


Channel 
B Data register 


Channel 
A Command/Status 
register 


Channel 
A Data register 
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For a multiplexed part (80 x 30), the Select Shift Left 
command (01-0=11) should be written to Channel B's 
WRObefore any other registers are accessed. Then the 


basic (E)SCC register map occurs twice in the even 
addresses from (PBA) through (PBA)+ 126: 


(PBA), (PBA)+2, 
(PBA)+30 


(PBA)+32, +34, 
(PBA)+62 


(PBA)+64, +66, 
(PBA)+94 


(PBA)+96, +98, 
(PBA)+ 126 


Channel B registers 0-15 
Channel A registers 0-15 
Channel B registers 0-15 
Channel A registers 0-15 


The redundant addressing of the (E)SCC is used to control 
a feature that can be used by software to allow the user to 
interrupt software execution from his keyboard. If the 
(E)SCC is read at an address with A6-A5=11 (for a multi- 
plexed part this means in the higher-acldressed A chan- 
nel), a mode is set in which a low on the GonsoleReceived 
Data line (i.e., a Start bit on pin 3 of the J1 connector) 


causes a Non-Maskable Interrupt on the 80186. The mode 
is cleared by Reset, or when the (E)SCC is read at an 
address with A6-A5=10 (on a multiplexed part, in the 
higher-addressed B channel). The NMI handler should do 
the latter fairly quickly to prevent subsequent data bits on 
Received Data from causing further NMls. 


Sincethe80186 processor provides multiplexed addresses 
and data, the ISCC is configured to use the addresses on 
the AD lines. Therefore, software can address the various 
ISCC registers directly, and need not be concerned with 
writing register addresses into the indirect address fields 
of the ISCC's WROand CCAR. 


Because the ISCC includes four OMA channels, its Chan- 
nelA and BTransmitters and Receivers can be handled on 
a polled, interrupt-driven, and/or OMA basis, in any mix- 
ture. 


Since the ISCC can only be prograrnmed as an 8-bit 
device on the A07-AOO lines, it occupies only the even- 
addressed bytes within its address range, (PBA)+128 
through (PBA)+254. 


The first write to this address range, after a Reset, implicitly 
writes the ISCC's Bus Configuration Hegister (BCR). To 
match up with the rest of the board's hardware, this first 
write should be a byte write that stores the hexadecimal 
value C6 in any even address in the first half of the ISCC's 
address range [(PBA)+128 through (PBA)+190]. Details 
of this transaction are as follows: 


• 
The High induced by a pull-up resistor on the ISCC's 
NB input selects the WAIT protocol onthe /WAIT//ROY 
pin, which corresponds to how the 80186 works. (In 
subsequent register accesses, the NB selection is 
taken from A5 of the multiplexed address.) 


• 
A Low on the ISCC's SCC//OMA input, which is 
connected to A6, is required by the internal logic of the 
ISCC.This is why the BCRwrite is restricted to the first 
half of the ISCC's address range. 
II 


• 
As with all transactions between the 80186 and ISCC, 
the address must be even because the ISCC only 
accepts slave-mode data on the A07-AOO pins. 


• 
The MSBof the data (07) is 1to enable the Byte Swap 
feature, so that when the ISCC's OMA controller is 
reading transmit data from RAM, it takes alternate 
bytes from A07-AOO and A015-A08. 


• 
06 of the data is 1 so that when the ISCC's OMA 
controller is reading transmit data from RAM, it takes 
even-addressed bytesfrom 07-00 and odd-addressed 
bytes from 015-08 (same function as the 80186). 


• 
02-01 
of the data are 11 to select double-pulsed 
mode for the ISCC's/INTACK input. Again, this is how 
the 80186 works. 


• 
DOof the data is0 to select Shift Left Address mode so 
that the ISCCsubsequently takes register addressing 
from the A05-A01 
lines rather than from A04-AOO. 


This is because the 80186 is a 16-bit processor that 
locates even-addressed bytes on A07-AOO and odd- 
addressed bytes on A015-A08, 
but the ISCC only 


accepts slave-mode writes on the A07-AOO pins. 
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• 
The fact that the ISCC's internal 
logic sees activity 
on 
its /AS pin, which 
is inverted 
from 
the 80186' 
ALE 


signal, 
automatically 
conditions 
it for a multiplexed 
Address/Data 
bus. 


Given that the BCR is written 
as above. 
the ISCC's slave- 


mode address 
map is as follows: 


(PBA)+128, 
130 
, (PBA)+190 


(PBA)+192, 
194 
(PBA)+22~) 
(PBA)+224, 
226 
, (PBA)+254 


DMA Controller 
Registers 
ISCC Serial Channel 
B registers 
0-15 
ISCC Serial Channel 
A registers 
0-15 


Since the 80186 processor 
provides l1lultiplexed addresses 


and data. the (M)USC 
is configured 
to use the addresses 


on the AD lines. Therefore. 
the software 
need 
not write 


register 
addresses 
into the indirect 
address 
field 
of the 


(M)USC's 
CCAR. 


The (M)USC's 
Transmitter 
and Receiver 
can be handled 


on a polled or interrupt-driven 
basis. In addition, 
any two of 


the Receivers 
and Transmitters 
in thEl (M)USC 
and Chan- 


nel B of the (E)SCC can be handled 
on a DMA basis, using 


the 80186's 
integrated 
DMA controllers. 


Jumper 
block 
J22 connects 
the (M)USC's 
/RxREQ 
and 


ITxREQ outputs 
to the "DMA 
EPLD" that makes the DMA 
Requests 
to the 
80186. 
As 
shipped 
from 
the 
factory, 
jumpers 
are installed 
between 
J22-,J1 and J22-J2. 
and 


between 
J22-J3 
and 
J22-J4. 
In this 
configuration, 
the 


(M)USC's 
/RxREQ drives the 80186 DREQO, and (M)USC 


ITxREQ drives the 80186 
DREQ1. To reverse 
this assign- 


ment, jumper 
J22-J1 
to J22-J3 
and 
22-J2 to J22-J4. 
To 
disconnect 
the (M)USC 
from one or both of the 80186's 
DMA channels, 
remove 
one or both jumpers 
(put them in 


a safe place in case you change 
your rnind). Jumper 
block 
J29 
provides 
the 
same 
connection-variability 
for 
the 


/RxREQ and ITxREQ outputs 
of Channel 
B of a USC. 


Since the 80186's 
DMA channels 
are not capable 
of fly-by 


operation, 
the (M)USC's 
/RxACK and rrxACK 
pins have no 


dedicated 
function. 
They can be used for Request to Send 


and Data Terminal 
Ready; the two signals are lightly pulled 


up since they are not driven 
after Reset. 


The (M)USC can be programmed 
using 16-bit data on the 


AD15-ADO 
lines or 8-bit data on AD15-AD8 
and AD7-ADO. 


It makes 
the distinction 
between 
8-bit and 
16-bit opera- 


tions 
as part of its address 
map 
rather 
than 
through 
a 


control 
input. The PS pin of an MUSC, or the A//B pin of a 


USC, is connected 
to a latched 
version 
of 80186 A7. The 
D//C pin of the (M)USC 
is grounded. 
The overall address 


range 
of the (M)USC 
is 256 bytes, 
between 
(PBA)+256 


and (PBA)+511. 


The first write to this address 
range. after a Reset, implicitly 


writes the (M)USC's 
Bus Configuration 
Register 
(BCR). To 


match 
the rest of the board's 
hardware, 
this first write 


should 
be a 16-bit write. storing the hex value 0007 at any 


address 
in the second 
half of the (M)USC's 
range 
[any 


address 
in (PBA)+384 
through 
510, i.e., in the A channel 


of a USC]. Details of this transaction 
are as follows: 


• 
The High on the PS or AI/B input, which 
is connected 


to A7. selects 
the WAIT protocol 
on the /WAIT//RDY 


pin, corresponding 
to how the 80186 works. 


• 
The MSB of the data (D15) 
is 0 because 
a separate 


non-multiplexed 
address 
is not wired to pins AD13:8 


of the (M)USC. 


• 
Bits 14-3 are required 
to be all zeros by the (M)USC's 
internal 
logic. 


• 
D2 of the data is 1 to tell the (M)USC that the data bus 
is 16 bits wide. 


• 
D1 of the data is 1 to select 
double-pulsed 
mode for 


the (M)USC's 
/INTACK 
input. This is how the 80186 


works. 


• 
DO of the data is 1 to select Shift Right Address 
mode 


so 
that 
the 
(M)USC 
subsequently 
takes 
register 


addressing 
from the AD6-ADO 
lines rather than from 


AD7-AD1. 


• 
The fact that the (M)USC's 
internal 
logic sees activity 


on its /AS pin, which 
is inverted 
from the 80186' 
ALE 
signal, 
automatically 
conditions 
it for a multiplexed 


Address/Data 
bus. 


Given 
that 
the 
BCR 
is written 
as above. 
the 
(M)USC 


address 
map is as follows: 


THE ZlLOG DATACOM 
FAMILY WITH THE 80186 
CPU 
ApPUCATION 
NOTE 


Starting 
Addr 


(PBA)+256 
(PBA)+320 
(PBA)+384 
(PBA)+448 


Ending 
Addr 


(PBA)+319 
(PBA)+~:83 
(PBA)+447 
(PBA)+Ei11 


Registers 
Accessed 


16-bit access 
to MUSC regs or USC channel 
B regs 
8-bit access 
to MUSC regs or USC channel 
B regs 
16-bit access 
to MUSC regs or USC channel 
A regs 
8-bit access 
to MUSC regs or USC channel 
A regs 


Note: 
To maximize compatibility, 
program an MUSe using the second half of this range, (PBA)+384 through (PBA)+511. 


While 
the 
ESCC 
and 
ISCC 
can 
drive 
their 
Baud 
Rate 
Generators 
from their PCLK 
inputs, 
the (M)USC 
has no 


such input. The 80186 clock output SYSCLK is brought 
to 


pins 7 of J9, J10, and J12, atwhich 
point itcan be jumpered 


to pin 9 or 8 so that it is routed to the fTxC or /RxC pin of the 
device. 


Since the 80186 processor 
provides multiplexed 
addresses 
and data on the AD lines, the IUSC is configured 
to use 
these 
addresses. 
Software 
need 
not write 
register 
ad- 
dresses 
into the 
indirect 
address 
fields 
of the 
IUSC's 
CCAR and DCAR. 


The 
IUSC's 
two 
DMA 
channels 
allow 
its Receiver 
and 
Transmitter 
to be handled 
on a polled, 
interrupt-driven, 
or 
DMA basis, 
in any combination. 


The IUSC can be programmed 
using 
6-bit data on the 
AD 15-ADO lines or 8-bit data on AD 15-A 08 an d AD? -ADO. 
The 
distinction 
between 
8-bit 
and 
16··bit operations 
is 
made as part of the address 
map rather than via a control 


input. The D//C pin of the IUSC is driven 
from A7 during 
slave cycles, and the SlID pin is driven from A8. The overall 
address 
range 
of the IUSC is 384 bytes from (PBA)+512 
through 
(PBA)+895. 


The first write to this address 
range, after a Reset, implicitly 
writes 
the IUSC's 
Bus Configuration 
Register 
(BCR). 
To 
match 
up with the rest of the board's 
hardware, 
this first 
write is a 16-bit write, storing the recommended 
hex value 
00F7 at any word address 
in the range (PBA)+ 768 through 
(PBA)+830. 
Details of this transaction 
are as follows: 


• 
The High on the IUSC's SlID input, which is connected 
to A8, selects 
the WAIT protocol 
on the /WAIT//RDY 
pin, which 
is how the 80186 works. 


• 
It may not be required 
for this initial write, but it is good 
programming 
form for A6 to be zero since this is a word 
write. 
This 
and 
the 
previous 
point 
determine 
the 
recommended 
address 
range. 
II 


• 
The MSB of the data (015) 
is 0 because 
a separate 


non-multiplexed 
address 
is not wired to pins AD13:8 of 
the IUSC. 


• 
Bits 14-8 are more or less required 
to be all 0 by the 


IUSC's internal 
logic. 


• 
07-06 
are 11 to allow the DMA controllers 
to do either 
16-bit transfers. 
or alternating 
byte transfers 
on AD7- 


ADO for even-addressed 
bytes and on AD15-AD8 
for 


odd-addressed 
bytes. This is compatible 
with 80186 
_ 
byte ordering. 


• 
05-04 
of the 
data 
are 
11 to select 
double-pulsed 
mode for the IUSC's /INTACK 
input. Again, this is how 
the 80186 works. 


• 
03 of the data is 0 to select 
open-drain 
mode on the 
IUSC's /BUSREQ 
pin. The board's 
control 
logic 
also 
drives 
this signal 
low when 
the ISCC asserts 
its Bus 
Request 
output. 


• 
02 of the data is 1 to tell the IUSC that the data bus is 
16 bits wide. 
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luse (Continued) 


• 
01 of the data is 1 to select open-drain mode on the 
IUSC's /INT pin which is OR-tied with the interrupt 
request from the (E)SCC. 


• 
DOof the data is 1to select Shift Right Address mode, 
so that 
the 
IUSC subsequently 
takes 
register 


addressing from the AD6-ADO lines rather than from 
AD7-AD1. 


THE Z1LOG DATACOM FAMILY WITH THE 80186 CPU 
ApPUCATION 
NOTE 


• 
The fact that the IUSC's internal logic sees activity on 
its /AS pin, which is inverted from the 80186' ALE 
signal, automatically conditions it for a multiplexed 
Address/Data bus. 


Given that the BCR is written as above, the IUSC slave- 
mode address map is as follows: 


Starting 
Addr 


(PBA)+512 
(PBA)+576 
(PBA)+640 
(PBA)+704 
(PBA)+768 
(PBA)+832 


Ending 
Addr 


(PBA)+575 
(PBA)+639 
(PBA)+703 
(PBA)+767 
(PBA)+831 
(PBA)+895 


Registers 
Accessed 


16-bit access to IUSC Transmit DMA registers 
8-bit access to IUSC Transmit DMA registers 
16-bit access to IUSC Receive DMA registers 


8-bit access to IUSC Receive DMA registers 
16-bit access to IUSC Serial Controller registers 
8-bit access to IUSC Serial Controller registers 


While the ESCC and ISCC can drive their Baud Rate 
Generators from their PClK inputs, the IUSC cannot do 
this from its ClK input. The 80186 Glockoutput SYSClK is 
brought to pins 7 of J9, J10, and J 12at which point it can 
be jumpered to pin 9 or 8 so that it is routed to the ITxC or 
/RxC pin of the device. 


Since the IUSCcontains itsown DMA channels, its/RxREQ 
and ITxREQpins have no dedicated function. They can be 
used for Request to Send and Data Terminal Ready; the 
two signals are lightly pulled up to allow for the fact that 
they are not driven after Reset. 


The serial I/O pins of the four serial controllers are con- 
nected to the six connector blocks labelled J5 through J1O. 
In addition, the port pins of the Iuse are connected to the 
J11connector block, and the port pins of an MUSC or the 
Bchannel of a USCare connected to J12.These connector 
blocks can be interconnected for communication between 
on-board serial controllers, or they can be connected to 
the user's custom communications hardware on another 
board. As a third option, they can be connected to three 
on-board serial interfaces via the connector blocks la- 
belled J13 through J15. 


Two of the on-board serial interfaces use EIA-RS-232 
signal levels and pin arrangement. 25-pin 0 connectors 
J1A or J2Aare configured as DTE,while J1B and J2B are 


configured as DCE. These serial interfaces are used by 
connecting one of J5-J10 to J13 or J14, respectively. J1B 
istypically used for connection to the user's PCor terminal. 


The third on-board serial interface uses EIA-422 signal 
levels on connector J3A,J3B, or J4, and is used by con- 
necting one of J5-J10 to J15. The 25-pin 0 connector J3A 
uses the DTE pin arrangement put forth in the EIA-530 
standard. J3B is a DCEversion of EIA-530, while the 8-pin 
circular DIN connector, J4, is compatible with the Apple 
Macintosh Plus and later Macintoshes. and thus with 
AppleTalk/localTalk 
equipment. 


THE ZiLOG DATACOM FAMILYWIlli THE 80186 CPU 
ApPUCATlON NOTE 


The serial 
interface 
connectors 
are sur~marized 
in the 


following 
tables: 


(E)SCC Channel 
A 
(E)SCC Channel 
B 


ISCC Channel 
A 


ISCC Channel 
B 


IUSC 
(M)USC 


Connect 
to this (these) 
1Q-pin 


connector 
block(s): 


J5 
J6 
J7 
J8 
J9 (J 11 for Port pins) 
J10 (J12 for MUSC Port pins 
or USC channel 
B) 


To use the following 
serial controller 
channel 


with off·board 
or on-board 
serial hardware: 


To use a serial controller 
with the 


following 
on-chip 
serial interface: 


J1A or J1 B EIA-RS-232 
Console 


J2A or J2B EIA-RS-232 
RS-422 differential: 
J3A or J3B EIA-530 or J4 Circular-8 
(DIN) 


Connect 
the connector(s) 


from the previous 
table to: 


J13 
J14 
J15 
II 


The pin-out 
of the J5-J10 
connectors 
is fairly consistent, 
but 
of 
necessity 
not 
identical 
because 
of differences 


among 
the various 
serial controllers: 


Table 9. 
Pin Assignments 
of Standard 
Controller 
Connectors 


J5: (E)SCC 
J6: (E)ISCC 
J7,8: ISCC 
J9: IUSC 
J10: MUSC 
J12: USC 


Pin# 
Apin 
B pin 
pin 
pin 
orUSCApin 
B pin 


1 
TxD 
TxD 
TxD 
TxD 
TxD 
TxD 
2 
RxD 
RxD 
RxD 
RxD 
RxD 
RxD 
3 
IRTS 
IRTS 
IRTS 
(N/C) 
IRxACK 
IRxACK 
4 
ICTS 
ICTS 
ICTS 
ICTS 
ICTS 
ICTS 
5 
IOTA 
IDTR or (N/C) 
[1] 
IDTR 
(N/C) 
/TxACK 
/TxACK 
6 
lOCO 
lOCO 
lOCO 
lOCO 
lOCO 
lOCO 
7 
ISYNC 
ISYNC 
ISYNC 
(SYSCLK) 
(SYSCLK) 
(SYSCLK) 
8 
IRTxC 
IRTxC 
IRTxC 
IRxC 
IRxC 
IRxC 
9 
/TRxC 
/TRxC 
/TRxC 
/TxC 
/TxC 
/TxC 
10 
GND 
GND 
GND 
GND 
GND 
GND 
11 
NA 
NA 
NA 
/TxREQ 
/TxREQ 
/TxREQ 
12 
NA 
NA 
NA 
IRxREQ 
IRxREQ 
IRxREQ 


Notes: 
[1] Controlled by the J24 jumper block: must be N/C if (E)SCC channel B transmitter is to be handled by an 80186 DMA channel. 
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SERIAL INTERFACING 
(Continued) 


The ground 
pins are included 
as signal references 
with off- 


board 
hardware. 


When interconnecting 
between two connectors 
among J5- 


J10, DO NOT jumper 
corresponding 
pins straight 
across, 


as this connects 
outputs 
to outputs 
and inputs to inputs. 
Rather, connect 
at least each pin 1 to the other pin 2, and 


enough 
opposing 
inputs and outputs 
as needed 
to make 


the communication 
protocol 
meaningful. 


THE Z1LOG DATACOM FAMILY WITHTHE 80186 CPU 
ApPUCATION NOTE 


The pin-out 
of the 12-pin J13-J15 
connectors 
is similar to 


that of J5-J10, 
but more ext€nsive. 
To allow for the "DCE" 


connectors 
that were added 
in revision 
"B" of the board, 


J13 and J14 are 16-pin headers 
and J15 is a 14-pin one: 


Table 
10. 
Pin Assignments 
of Line DriverlReceiver 
Connectors 


J13·J14 
J13·J14 
J15 
J15 


Pin # 
DTE signal 
DCE signal 
DTE signal 
DCE signal 
Direction/where 
used 


1 
TxD 
RxD 
TxD 
RxD 
Output 
to J1-J4 
2 
RxD 
TxD 
RxD 
TxD 
Input from J1-J4 
3 
IRTS 
ICTS 
IRTS 
ICTS 
Output 
to J1-J3 
4 
ICTS 
IRTS 
ICTS 
IRTS 
Input from J1-J4 
[3] 
5 
IDTR 
IDSR 
IDTR 
IDSR 
Output 
to J 1-J4 
6 
IDSR 
IDTR 
IDSR 
IDTR 
Input from J1-J4 
7 
IDCD 
IDCD 
Output 
to J1 B, J2B, J3B 
8 
IDCD 
IDDC 
Input from J1A, J2A, J3A, J4 
9 
10 
GND 
GND 
GND 
GND 
11 
IRxC 
IRxC 
Output 
to J1 B, J2B, J3B 
12 
IRxC 
IRxC 
Input from J1A, J2A, J3A 
13 
ITxCO 
ITxCI 
ITxCO 
ITxCI 
Output 
to J 1-3 
14 
ITxCI 
ITxCO 
ITxCI 
ITxCO 
Input from J1-3 [3] 
15 
IRI 
Output 
to J 1B, J2B 
16 
IRI 
Input from J1A, J2A 


Note: 
[3] Various conventions 
have been used to combine synchronous clock inputs and modem control inputs on Apple Macintosh connectors 
similar to 


J4, as described 
in a later section. 


Comparison 
of the two preceding 
charts 
leads to several 


conclusions: 


• 
Pins 1-5 can always be jumpered 
straight 
across from 


a J5-J10 
connector 
block 
to a J13-J15 
connector 


block. 


• 
In a synchronous 
environment, 
the Transmit 
clock can 


be either driven or received 
and the Receive clock can 


be received 
from the DTE connector 
or sent on the 


DCE connector. 


The 10-pin J11 and J12jumper 
blocks 
provide 
for connec- 


tions to the Port pins of the IUSC and (M)USC, respectively. 
As with J5-J 10, these connections 
may be to the customer's 


off-board 
custom circuits 
and/or to certain 
pins in the J 13- 


J15 blocks. The following 
pin assignment 
is determined 
so 


that if a 2-channel 
USC is plugged 
into the (M)USC socket, 


J 12 has the same pin-out for the USC's B channel 
as do J5- 


J10 for other channels. 


THE ZiLOG DATACOM FAMILY WITH THE 80186 
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NOTE 


J11: luse Signal 


PORT1 (Clock 
1 In) 
PORT 4 (Xmit TSA Gate Out) 
(N/C) 
PORTO (Clock a In) 
(N/C) 
PORT3 (Rev TSA Gate Out) 
(N/C) 
PORT5 (Rev Sync Out) 
PORT2 
GND 
PORT€>(Rev Sync In) 
PORT? (Xmit Complete 
Out) 


J12: (M)USe Signal 


PORn 
PORT 4 (Xmit TSA Gate Out) 
(N/C) 
PORTO 
(N/C) 
PORT3 (Rev TSA Gate Out) 
(SYSCLK) 
PORT5 (Rev Sync Out) 
PORT2 
GND 
PORT6 (Rev Sync In) 
PORT? (Xmit Complete 
Out) 


Finally, an unpopulated 
4-pin oscillator 
socket 
is included 
For each serial controller 
channel 
that the software 
can 


on the board with its output connected 
to a single jumper/ 
use for the Console: 
wire-wrap 
pin. This socket 
can be populated 
with a user- 


supplied 
oscillator 
and connected 
to various 
clock 
pints) 
1. 
Initialize 
the channel. 


among 
J5-J15. 


Sensing which Serial Controller Channel 
is connected to the Console 


In order to use the software 
provided 
with this evaluation 


board, 
one of the serial controller 
channHls 
must be con- 


nected to a Personal Computer 
(or a dumb terminal) 
via the 


J1 and J13 connectors. 
Some versions 
of this software 
may restrictthe 
choice to (E)SCC Channel A or the (M)USC, 


depending 
on the user's applications 
needs, 
but there is 
nothing 
in the hardware 
that 
limits 
the choice 
of which 


serial channel 
is used for the Console. 
However, 
on the J1- 


J4 (J13-J15) 
side 
there 
are two things 
that 
are special 


about the J1/J13 
section 
as compared 
to the others. 
One 


is the provision 
for a Non-Maskable 
Interrupt 
in response 
to a received 
Start bit, as described 
earlier 
in the section 


on (E)SCC addressing. 


Software 
can use the other special 
feature 
of the J1/J13 


section, 
after 
a Reset, 
to sense 
which 
serial 
channel 
is 
connected 
to the 
Console 
port. 
A Reset 
signal 
(from 


power-on 
or the Reset button, 
but not from the Reset-the- 


ISCC, etc., address 
decode 
as described 
earlier) puts the 


"NMI" EPLD in a special 
mode wherein 
the first Start bit on 


the Console's 
Transmit 
Data 
lead 
causes 
an NMI. This 


feature 
can 
be 
used 
in a start-up 
procedure 
like the 


following, 
to tell which 
serial controller 
channel 
is used for 


the Console: 


II 


3. 
Wait a short time to see if an NMI occurs. 
If so, the 


current channel 
is the Console. 
If not, go on to the next 


serial channel 
and try again. 


If none of the allowed serial channels 
produces 
an NMI, the 


user 
has not properly 
jumpered 
any J5-J10 
connector 


block to the J13 block. 


Basic software 
should 
use the serial controller 
channel 
for 


the Console 
in a very basic, 
polled 
way. Because 
of this 


and because 
of similarities 
between 
the (E)SCC 
and the 


ISCC, and between 
the (M)USC 
and the IUSC, note that 


software 
allows the Console 
to be connected 
to either the 


(E)SCC channel A or to the (M)USC; 
in fact, it includes 
most 


of the code necessary 
to use any of the six serial controller 


channels 
for the Console. 


The 
J4 connector 
is similar 
to that 
offered 
on various 


Macintosh 
systems. 
The ESCC and ISCC are particularly 


well adapted 
for use with this port, 
and development 
of 


USC family 
capability 
for AppleTalk/LocalTalk 
is of inter- 


est. 
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SERIAL INTERFACING 
(Continued) 


The J3 and J4 connectors 
cannot 
be used simultaneously. 


The J16 jumper 
block controls 
whether 
the RS-422 driver 


for Transmit 
Data is turned 
"on" and "off" under control 
of 


the associated 
Request 
to Send signal, 
as on the Mac, or 


is "on" full time, which is more suitable 
for the use of J3. To 


put the TxD driver 
under 
control 
of RTS, jumper 
J 16-1 to 


J16-J2 
and leave J16-J3 
open. 
Fo' full-time 
drive on TxD 


(and also the J3 RTS pins), jumpe' 
J16-J2 
to J16-J3 
and 


leave J16-J1 
open. 


The J 17 jumper 
block 
controls 
whether 
the reception 
of 


Data Carrier Detect and Clear to Send is differential 
(on J3) 


or unbalanced, 
as on J4. To use differential 
signalling 
from 


J3, remove 
all jumpers 
from J17. 


On the initial 
Macintosh 
and 
subsequent 
ones 
as well, 
Apple 
did the unbalanced 
signalling 
backward 
from stan- 


dard 
RS-423 and RS-232 
polarity 
for the CTS lead (also 


called 
HSK and 
HSKI). 
If you are developing 
code 
for 


Macintosh 
hardware, 
you can preserve 
Mac compatibility 


by jumpering 
J17-J3 to J17-J5 and J17-J4 to J17-J6. This 


grounds 
the CTS-Iead 
and connecls 
the CTS+ lead to J4- 


J2. It also (assuming 
a standard 
source 
at the other end) 


inverts CTS to the opposite 
sense from that expected 
by 


the serial controller 
for functions 
such as auto-enabling. 
To 


make the CTS input of the serial controller 
have its normal 


(low-true) 
sense, jumper 
J 17-J3 to J 17-J4, and J 17-J5 to 


J17-J6- 
this grounds 
the CTS+ 
lead 
and 
connects 
the 


CTS- lead to J4-J2. 


The DTR (HSKO) output is provided 
n Apple systems from 


Mac Plus onward 
and has standard 
RS-423 (and RS-232) 


polarity. 


THE ZiLOG DATACOM FAMILY WITH THE 80186 
CPU 
ApPUCATlON 
NOTE 


The DCD input on J4-J7 is provided 
in Apple 
systems from 


the Mac II and SE onward, 
and also has standard 
polarity 


on Apple hardware. 
Jumper J17-J1 toJ17-J2to 
ground the 
'+' input of the receiver; 
the '-'lead 
is connected 
to J4-J7. 


With jumpers 
installed to make DCD and CTS unbalanced, 


J4 can also be used for an additional 
RS-232 serial link. 


Connect 
a "Mac 
to 
Hayes 
modem" 
cable 
to J4, 
and 


optionally 
a null modem 
interconnect 
module 
to the other 


end. The cable 
internally 
grounds 
the RxD+ 
and TxD+ 


leads so that RxD- and TxD- 
act like RS-232 signals. 


Macintosh 
systems 
also include 
provisions 
for synchro- 


nous clock 
inputs. 
It is not known whether 
these features 


are used by any applications, 
or attached 
hardware. 
On all 


known Macs, the SCC's TRxC pin is driven from the same 
signal as CTS; to be compatible 
with this feature, 
connect 


J 15-J4 to pins 4 and 9 of the selected 
connector 
among J5- 


J10. 


On the Mac SE, Mac II, and later models, 
a multiplexing 


scheme 
is provided 
on SCC channel 
A's RTxC pin to drive 


from either the same signal as DCD, or from an on-board 
3.672 MHz clock. 
(Channel 
B always 
had the 3.672 MHz 


clock.) The former capability 
can be provided 
by connect- 


ing J 15-J6 to pins 6 and 8 of the selected 
connector 
among 


J5-J10. 
The latter capability 
can 
be only 
approximated 


using the 80186 clock with different 
baud rate divisors, 
or 


by 
using 
another 
oscillator. 
(The 
board 
includes 
an 


unpopulated 
4-pin oscillator 
socket that might be useful in 


this regard.) 
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JUMPER SUMMARY 


THE Z1LOG DATACOM FAMILY WITHTHE 80186 CPU 


ApPUCATION NOTE 


Table 12includes only those connector blocks intended to 
actual connectors meantfor usewith cables, jumper wires, 
be populated by 2-pin option jumpers. J1-J15 and J26 are 
or wire-wrapped connections. 


Jumpers 


J9-J7thru 
-9 


J17-J1to-2 


.117-.13thru -6 


Open 


8: Something else on !RxC, or N/C 
9: Something else on /TxC, or N/C 


8: Something else on /RxC, or N/C 
9: Something else on /TxC, or N/C 


8: Something else on /RxC, or N/C 
9: Something else on /TxC, or N/C 


Must install one or the other 


7 to 8: 801136SYSCLK is IUSC !RxC 
7to 9: 801136SYSCLK is IUSC /TxC 


7 to 8: 801136SYSCLK is MUSC (USC A) /RxC 
7to 9: 801136SYSCLK is MUSC (USC A) /TxC 


7to 8: 801136SYSCLK is USC B /RxC 
7 to 9: 801136SYSCLK is USC B /TxC 


1 to 2: .13,.14TxD driven when RTS 
2 to 3: .13,,14TxD, RTS driven full-time 


Unbalanced DCD- on .13or .14 


3to 5 and 4to 6: CTS+ on .14-.12 
3 to 4 and !ito 6: CTS- on .13or .14 


Differential DCD+, DCD- on .13 


Differential CTS+, CTS- on .13 
•• 
1 to 2: 2764, 27128, 27256 EPROMs 
2 to 3: 27512 EPROMs 


1 to 2 and 4 to 5: 128K x 8 SRAMs 
2 to 3 and !ito 6: 32K x 8 SRAMs 


1 to 2: U2 contains 80C30 or 80230 
2 to 3: U2 contains 85C30 or 85230 


1 to 2 and 4to 5: U2 contains 80C30 or 80230 
2to 3 and !i to 6: U2 contains 85C30 or 85230 


1 to 2: MUSC (USC A) RxREQ on DMA 0 
1to 3: MUSC (USC A) RxREQ on DMA 1 
2to 4: MUSC (USC A) TxREQ on DMA 0 
3to 4: MUSC (USC A) TxREQ on DMA 1 


1 to 2: (E)SCC B RxRQ on DMA 0 
2 to 3: (E)SCC B Wait function 


1 to 2: clipped SCC B TxREQ on DMA 1 
1 to 3: direct ESCC B TxREQ on DMA 1 
3to 4: /Dm 
output from ESCC B 


1 to 2 and :3to 4: (E)SCC last on lACK chain, 
MUSC second to last 
J25X to 2 and 3 to 4: (E)SCC last, USC 2nd to last 
2to 3 and 4 to 5: (E)SCC first on lACK chain 


1 to 2: 80186 SYSCLK is (E)SCC PCLK 
3to 4: 80186 SYSCLK is ISCC PCLK 
5to 6: 80186 SYSCLK is IUSC CLK 


1 to 2: use B RxREQ on DMA 0 
1 to 3: use B RxREQ on DMA 1 
2to 4: use B TxREQ on DMA 0 
3 to 4: use B TxREQ on DMA 1 


1: MUSC (USC A) Rx no DMA 
4: MUSC (USC A) Tx no DMA 


(E)SCC B neither Rx DMA 
nor Wait 


(E)SCC B neither Tx DMA 
nor /DTR 


1: USC B Rx no DMA 
4: USC B Tx no DMA 


.NO 
•••• 


OUT"'UT 
/swRE 


OUTJtVT 
/SWRO 


OUT'-V? 
/BIN 


.101" 
/SALE 


OUT,,"VT 
SALE 


0". 
NAND. 


OUTJtVT 
/RAMCSO 


NAND' 


OUTJtVT 
/RAMCSS 


OUT,,"UT 
/RAMCS2 
rn=l::~T 
rn=l:e~T 
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/BOUT 
INPUT 
vcc 


/OMAwSCC 
INPUT 
~." .. 


00 


NOT 
/EBTxFlGl 
INPUT 
VC 
II 


~ 
IIAND3 
LATCM 
/52 
• " 
v'f,c 
~ 
NOT 
/51 
o 
V'f,C 
0 
OUTPUT 
~ 
" 


1 •• 
/5CCINTA 
/50 
1 
V C 
EN •• 


~ 
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2 
G NC 


NOT 
c:::i::::) 1:N PUT 
/I5BRQ 
B 
vc 
C 


AN02 


~7~/HOLD 


/MURQO 
/EBRXRQ 


....,.....--,..1N"U 
T 
~vcc 
~ 
L.L...!.....-r 
vcc 
- 


BANDa 
~, 
~DREQO 


/MURQ1 
/EBTXRG 


BAN02 
BNOR2 


lNPUT 
~ 
.• 
~-~ 
~DREQ1 
112 
;1 ~ ~ ~ T 
_~~---------- 


~c<}-1 


A6 
/ESCS 
/SRD 
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ON-CHIP OSCILLATOR DESIGN 


Design and Build Reliable, Cost-Effective, On-Chip Oscillator Circuits That are TroubleFree. Putting 
Oscillator Theory Into a Practical Design Makes For a More Dependable Chip. 


This Application Note (App Note) is written for designers 
using Zilog Integrated Circuits with on-chip oscillators; 
circuits inwhich the amplifier portionof a feedback oscillator 
is contained on the IC. This App Note covers common 
theory of oscillators, and requirements of the circuitry(both 
internal and external to the IC) which comes from the 
theory for crystal and ceramic resonator based circuits. 


1. 
Providing designers with greater understanding of 
how oscillators work and how to design them to avoid 
problems. 


2. 
To eliminate field failures and other complications 
resulting from an unawareness of critical on-chip oscil- 
lator design constraints and requirements. 


Inadequate understanding of the theory and practice of 
oscillator circuit design, especially concerning oscillator 
start-up, has resulted in an unreliable design and subse- 
quent field problems (See on page 10for reference mate- 
rials and acknowledgments). 


The circuit under discussion is called the Pierce Oscillator 
(Figures 1 and 2). The configuration used is in all Zilog on- 
chip oscillators. Advantages of this circuit are low power 
consumption, lowcost, large output signal, low power level 
] 


inthe crystal, stability with respect to Vccand temperature, 
and low impedances (not disturbed by stray effects). One 
drawback is the need for high gain in the amplifier to 
compensate for feedback path losses. 


I Ie 
I 
I 
I 
I 
I 
L. 
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The basic circuit and loop gain is shown in Figure 1. The 
concept 
is straightforward; 
gain of the amplifier 
is 
A = VoNi. The gain of the passive feedback element is 
B = ViNo. Combining these equations gives the equality 
AB = 1. Therefore, the total gain around the loop is unity. 
Also, since the gain factors A and Bare complex numbers, 
they have phase characteristics. It is clear that the total 
phase shift around the loop is fo'ced to zero (i.e., 360 
degrees), since V'Nmust be in phase with itself. In this 
circuit, the amplifier ideally provides 180degrees of phase 
shift (since it is an inverter). Hence, the feedback element 
is forced to provide the other 180 degrees of phase shift. 


Additionally, these gain and phase characteristics of both 
the amplifier and the feedback element vary with fre- 
quency. Thus, the above relationships must apply at the 
frequency of interest. Also, in this circuit the amplifier is an 
active element and the feedback element is passive. Thus, 
by definition, the gain of the amplifier at frequency must be 
greater than unity, if the loop gain is to be unity. 


The described oscillator amplifies its own noise at start-up 
until it settles at the frequency which satisfies the gain/ 
phase requirement AB = 1. This means loop gain equals 
one, and loop phase equals zero (360 degrees). To do this, 


the loop gain at points around the frequency of oscillation 
must be greater than one. This achieves an average loop 
gain of one at the operating frequency. 


Theamplifier portion of the oscillator provides gain> 1plus 
180degrees of phase shift.Thefeedback element provides 
the additional 180 degrees of phase shift without attenu- 
ating the loop gain to < 1.To do this the feedback element 
is inductive, i.e., it must have a positive reactance at the 
frequency of operation. Thefeedback elements discussed 
are quartz crystals and ceramic resonators. 


A quartz crystal is a piezoelectric 
device; one which 


transforms electrical energy to mechanical energy and 
vice versa. The transformation occurs at the resonant 
frequency of the crystal. This happens when the applied 
AC electric field is sympathetic in frequency with the 
mechanical resonance of the slice of quartz. Since this 
characteristic can be made very accurate, quartz crystals 
are normally used where frequency stability is critical. 
Typical frequency tolerance is .005 to 0.3%. 


The advantage of a quartz crystal in this application is its 
wide range of positive reactance values (i.e., it looks 
inductive) over a narrow range of frequencies (Figure 3). 


Regionof Parallel 
Operation 


ON-CHIP 
OSCILlATOR 
DESIGN 


ApPUCAllON NOTE 


However, there are several ranges of fmquencies where 
the reactance is positive; these are the fundamental (de- 
sired frequency of operation), and the third and fifth 
mechanical overtones (approximately 3 and 5 times the 
fundamentalfrequency). Sincethedesired frequency range 
inthis application isalways the fundamental, the overtones 
must be suppressed. This is done by reducing the loop 
gain at these frequencies. Usually, the amplifier's gain roll 
off, in combination with the crystal parasitics and load 
capacitors, is sufficient to reduce gain and prevent oscil- 
lation at the overtone frequencies. 


The following parameters are for an equivalent circuit of a 
quartz crystal (Figure 4): 


Cs 
- shunt capacitance resulting from the sum of the 


capacitor formed by the electrodes (with the quartz as a 
dielectric) and the parasitics of the contact wires and 
holder (typ 3 pF @ 4 MHz). 


Fs = 1/(21t x sqrt of LC), 
where Xc and XI are equal. 


Thus, they cancel each other and the crystal is then R 
shunted by Cs with zero phase shift. 


Fp = 1/[21t x sqrt of L (C Ct/C+Ct)], 


where: Ct = CL+ Cs 


o~-IDI--o 


Series vs. Parallel 
Resonance. 
There is very little differ- 


ence between series and parallel resonance frequencies 
(Figure 3). A series resonant crystal (operating at zero 
phase shift)isdesired for non-inverting amplifiers. A parallel 
resonant crystal (operating at or near 180 degrees of 
phase shift) is desired for inverting amps. Figure 3 shows 
that the difference between these two operating modes is 
small. Actually, all crystals have operating points in both 
serial and parallel modes. A series resonant circuit will 
NOT have load caps C1 and C2. A data sheet for a crystal 
designed for series operation does not have a load cap 
spec. A parallel resonant crystal data sheet specifies a 
load cap value which is the series combination of C1 and 
C2. For this App Note discussion, since all the circuits of 
interest are inverting amplifier based, only the parallel 
mode of operation is considered. 


ON-CHIP 
OSCILLATOR DESIGN 
ApPUCATlON 
NOTE 


Figure 
5 shows 
reactance 
vs. frequency 
and 
Figure 
6 


shows the equivalent 
circuit. 


Ceramic 
resonators 
are similar to quartz crystals, 
but are 


used where frequency 
stability 
is less critical 
and low cost 


is desired. 
They operate 
on the same 
basic 
principle 
as 


quartz crystals 
as they are piezoelectric 
devices 
and have 


a similar 
equivalent 
circuit. 
The fwquency 
tolerance 
is 
wider (0.3 to 3%), but the ceramic 
costs less than quartz. 


Typical 
values of parameters 
are L = .092 mH, C = 4.6 pF, 


R = 7 ohms and Cs = 40 pf, all at 8 MHz. Generally, 
ceramic 


resonators 
tend to start up faster but have looser frequency 


tolerance 
than 
quartz. 
This 
means 
that 
external 
circuit 


parameters 
are more critical 
with resonators. 


Impedance 
100000 
(Ohm) 


8000 
10000 


Frequency (KHz) 
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Power 
Supply 


RTxCB (SCC) 


EXTAL (Z180) 
-1 


SYNCB(SCC) 


XTAL(Z180) 


I.C. 


Under Test 
(All Unused 
Inputs: 10kn To Vcc) 


FrequEincy 
Generator 
1V PoP/Sine 
Probe 
(out) 


Cap 
C2 combined 
with the amp 
output 
resistance 
pro- 
vides a small phase shift. It also provides 
some attenuation 


of overtones. 


Cap 
C1 combined 
with the crystal 
resistance 
provides 
additional 
phase 
shift. 


These 
two phase 
shifts 
place 
the crystal 
in the parallel 


resonant 
region 
of Figure 3. 


Crystal 
manufacturers 
specify 
a load capacitance 
num- 


ber. This number is the load seen by the crystal which is the 
series combination 
of C1 and C2, including 
all parasitics 


(PCB and holder). This load is specifiecl 
for crystals 
meant 


to be used in a parallel 
resonant 
configuration. 
The effect 


on start-up 
time; 
if C1 and 
C2 
increase, 
start-up 
time 


increases 
to the point at which 
the osc lIator will not start. 


Hence, for fast and reliable 
start-up, 
over 
manufacture 
of 
large quantities, 
the load caps should 
be sized as low as 


possible 
without 
resulting 
in overtone 
operation. 


The following 
text discusses 
open loop !Jain vs. frequency, 
open loop phase vs. frequency, 
and internal 
bias. 


Open 
Loop Gain vs. Frequency 
over lot, Vcc' Process 


Split, and Temp. 
Closed 
loop gain must be adequate 
to 


start 
the 
oscillator 
and 
keep 
it running 
at the 
desired 


frequency. 
This means 
that the amplifier 
open 
loop gain 


must be equal to one plus the gain required 
to overcome 


the losses 
in the feedback 
path, 
across 
the frequency 


band and up to the frequency 
of operation. 
This is over full 


process, 
lot, Vcc' and 
temperature 
ranges. 
Therefore, 


measuring 
the open loop gain is not sufficient; 
the losses 


in the feedback 
path 
(crystal 
and 
load 
caps) 
must 
be 


factored 
in. 


Open Loop Phase vs. Frequency. 
Amplifier 
phase shift at 


and near the frequency 
of interest 
must be 180 degrees 


plus some, 
minus zero. The parallel 
configuration 
allows 


for some phase delay in the amplifier. 
The crystal 
adjusts 


to 
this 
by 
moving 
slightly 
down 
the 
reactance 
curve 


(Figure 
3). 


Internal 
Bias. Internal to the IC, there is a resistor 
placed 


from output 
to input of the amplifier. 
The purpose 
of this 


feedback 
is to bias the amplifier 
in its linear region and to 


provide 
the 
start-up 
transition. 
Typical 
values 
are 


1M to 20M ohms. 
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The discussion 
now applies 
prior theory 
to the practical 


application. 


The elements 
of the circuit, 
internal 
to the IC, include 
the 
amplifier, 
feedback 
resistor, 
and output 
resistance. 
The 
amplifier 
is modeled 
as a transconductance 
amplifier 
with 


a gain specified 
as lou-tJIN (amps 
per volt). 


Transconductance/Gain. 
The loop gain AB = gm x Z1, 
where 
gm is amplifier 
transconductance 
(gain) 
in amps! 
volt and Z1 is the load seen 
by the output. 
AB must be 


greater than unity at and about the frequency 
of operation 
to sustain 
oscillation. 


Gain Measurement 
Circuit. 
The gain of the amplifier 
can 


be measured 
using the circuits 
of Figures 
6 & 7. This may 


be necessary 
to verify adequate 
gain at the frequency 
of 
interest 
and in determining 
design 
margin. 


Gain 
Requirement 
vs. Temperature, 
Frequency 
and 


Supply 
Voltage. 
The gain to start and sustain 
oscillation 


(Figure 
8) must comply 
with: 


gm > 41t2 j2 Rq 
C'N Court 
X 
M 


where: M is a quartz form factor = (1 + COU/C1N+Cour!Cour)2 


Output Impedance. 
The output impedance 
limits power to 


the XTAL and provides 
small phase shift with load cap C2. 


DC Bias 
Vb 


Vin 
Vout 


lout 
= (V out - VJ /33) 


I 


* 


VOUT 


Quartz 
D 
COUT 


Rq, f 
** 
I- 
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Inthe selection of load caps it is understood that parasitics 
are always included. 


Upper Limits. If the load caps are too large, the oscillator 
will not start because the loop gain is too low at the 
operating frequency. This is due to the impedance of the 
load capacitors. Larger load caps produce a longer start- 
up. 


Lower 
Limits. 
If the load caps are too small, either the 


oscillator will not start (due to inadequate phase shift 
around the loop), or it will run at a 3rd, 5th, or 7th overtone 
frequency (due to inadequate 
suppression of higher 


overtones). 


Capacitor 
Type and Tolerance. 
Ceramic caps of ±10% 
tolerance should be adequate for most applications. 


Ceramic vs. Quartz. Manufacturers of ceramic resonators 
generally specify larger load cap values than quartz crys- 
tals. Quartz C is typically 
15 to 30 pf and ceramic 


typically 100 pF. 


Summary. 
Forreliable and fast start-up, capacitors should 


be as small as possible without resulting in overtone 
operation. The selection of these capacitors is critical and 
allof the factors covered inthis note should be considered. 


The following text describes the specific parameters of a 
typical crystal: 


Drive Level. There is no problem at frequencies greater 
than 1 MHz and Vee = 5V since high frequency AT cut 
crystals are designed 
for relatively high drive levels 


(5-10 mw max). 


A typical calculation for the approximate power dissipated 
in a crystal is: 


P = 2R (7t x f x C X Vee)2 


Where. R = crystal resistance of 40 ohms, C = C1 + Co = 
20 pf. The calculation gives a power Dissipation of 2 mW 
at 16 MHz. 


Series 
Resistance. 
Lower series resistance gives better 


performance but costs more. Higher R results in more 
power dissipation and longer start-up, but can be com- 
pensated by reduced C1 and C2. This value ranges from 
200 ohms at 1 MHz down to 15 ohms at 20 MHz. 


Frequency. 
The frequency of oscillation in parallel reso- 


nant circuits is mostly determined by the crystal (99.5%). 
The external components have a negligible effect (0.5%) 
on frequency. The external components (C1,C2) and lay- 
out are chosen primarily for good start-up and reliability 
reasons. 


Frequency 
Tolerance 
(initial 
temperature 
and aging). 


Initial tolerance is typically ± .01%. Temperature tolerance 
is typically ±.005% over the temp range (-30 to +100 
degrees C). Aging 
tolerance 
is also given, typically 


±.OO5%. 


Holder. 
Typical 
holder 
part numbers 
are HC6, 18, 


25,33,44. 


Mode. Typically the mode (fundamental, 3rd or 5th over- 
tone) is specified as well as the loading configuration 
(series vs. parallel). 
II 
The ceramic resonator equivalent circuit is the same as 
shown in Figure 4. The values differ from those specified in 
the theory section. Note that the ratio of UC is much lower 
than with quartz crystals. This gives a lower Q which allows 
a faster start-up and looser frequency tolerance (typically 
±O.9% over time and temperature) than quartz. 


The following text explains trace layout as it affects the 
various stray capacitance parameters (Figure 9). 


Traces and Placement. 
Traces connecting crystal,caps, 


and the IC oscillator pins should be as short and wide as 
possible (this helps reduce parasitic inductance and re- 
sistance). Therefore, the components (caps and crystal) 
should be placed as close to the oscillator pins of the IC 
as possible. 


Grounding/Guarding. 
The traces from the oscillator pins 


of the IC should be guarded from all other traces (clock, 
Vee,address/data lines)to reduce crosstalk. This isusually 
accomplished 
by keeping other traces away from the 


oscillator circuit and by placing a ground ring around the 
traces/components (Figure 9). 
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Connection 
of a scope to either of the circuit nodes is likely 


to affect 
operation 
because 
the scope 
adds 
3-30 pF of 


capacitance 
and 1M-1 OM ohms of resistance 
to the circuit. 


There are two major indicators 
which 
are used in working 


designs 
to determine 
their reliability 
over full lot and tem- 


perature 
variations. 
They are: 


XTAL 
2 
64 


CL 
0 
Z80180 


3 


CL 
EXTAL 


Signals 
A 
B 
, 
I 


(Parallel 
Traces 
: 
Must Be Avoided) 
I 


; 
I 


Signal C 
: 


I 
I 


Start Up Time. If start up time is excessive, 
or varies widely 


from unit to unit, there is probably 
a gain problem. 
C1/C2 


needs to be reduced; 
the amplifier 
gain is not adequate 
at 
frequency, 
or crystal 
Rs is too large. 


Output 
Level. 
The signal 
at the amplifier 
output 
should 
swing from ground 
to VcC' This indicates 
there is adequate 


gain in the amplifier. 
As the oscillator 
starts up, the signal 
amplitude 
grows until clipping 
occurs, 
at which 
point, the 


loop 
gain 
is effectively 
reduced 
to unity 
and 
constant 


oscillation 
is achieved. 
A signal of less than 2.5 Vp-p is an 
indication 
that low gain may be a problem. 
Either C1/C2 


should 
be 
made 
smaller 
or 
a 
low 
R crystal 
should 


be used. 


Board Design Example 
(Top View) 


• 
To prevent 
induced 
noice, the crystal 
and load 


capacitors 
should be physically 
located 
as 
close to the LSI as possible. 


• 
Signal 
lines should 
not run parallel 
to the clock 


oscillator 
inputs. 
In particullar, 
the clock input 


circuitry 
and the system 
clock output 
(pin 64) 


should 
be separated 
as much as possible. 


• 
Vcc power lines should 
be separated 
from the 


clock oscillator 
input circuitry. 


• 
Resistivity 
between 
XTAL or EXTAL 
and the 
other pin should 
be greater than 10 Mil 


ON-CHIP 
OSCILlATOR 
DESIGN 


ApPUCATION 
NOTE 


Understanding the Theory of Operation of oscillators, 
combined with practical applications, should give design- 
ers enough information to design reliable oscillator cir- 
cuits. Proper selection of crystals and load capacitors, 


along with good layout practices, results in a cost effective, 
trouble free design. Reference the following text for Zilog 
products 
with on-chip 
oscillators 
and their general/ 


specific requirements. 


Z8<ZFamily: All 
Z80~C01,C11,C13,C15,C5~C9~ 
180, 181,280 


Z8000<Z:8581 
Communications Products: SCC~, ISCC~, ESCC~ 


The following are some recommendations on values/pa- 
rameters of components for use with Zilog on-chip oscilla- 
tors. These are only recommendations; no guarantees are 
made by performance of components outside of Zilog ICs. 
Finally, the values/parameters chosen depend on the 
application. This App Note is meant as a guideline to 
making these decisions. Selection of optimal components 
is always a function of desired cost/performance trade- 
ofts. 


Crystal Cut: AT cut, parallel resonant, fundamental mode. 
Crystal Co: < 7 pf for all frequencies. 
Crystal Rs: < 100 ohms for all frequencies. 
Load Capacitance: 10 to 22 pf, 15 pf typical. 


8604: xtal or ceramic, f = 1 - 8 MHz. 
8600/10: f = 8 MHz. 
8601/03/11/13: f = 12.5 MHz. 
8602: xtal or ceramic, f = 4 MHz. 
8680/81/82/84/91: f = 8,12,16, 
MHz. 
8671: f = 8 MHz. 
8612: f = 12, 16 MHz. 
86C08/E08: f = 8, 12 MHz. 
86C09/19: xtal/resonator, f = 8 MHz, C = 47 pf max. 
86COO/10/20/30:f = 8, 12, 16 MHz. 
86C11/21/91/40/90: f = 12, 16,20 MHz. 
86C27/97: f = 4, 8 MHz. 
86C12: f = 12, 16 MHz. 
Super8 (all): f = 1 - 20 MHz. 


II 


Crystal cut: AT cut, parallel resonant, fundamental mode. 
Crystal Co: < 7 pf for all frequencies. 
Crystal Rs: < 150 ohms for all frequencies. 
Load capacitance: 10 to 33 pI. 


Crystal cut: AT cut, parallel resonant, fundamental mode. 
Crystal Co: < 7 pf for all frequencies. 
Crystal Rs: < 60 ohms for all frequencies. 
Load capacitance: 10 to 22 pf. 


84C01: C1 = 22 pf, C2 = 33 pf (typ); f = DC to 10 MHz. 
84C90: DC to 8 MHz. 
84C50: same as 84C01. 
84C11/13/15: C1 = C2 = 20-33 pf; f= 6-10 MHz 
80180: f = 12, 16,20 MHz (Fxtal = 2 x sys. clock). 
80280: f = 20 MHz (Fxtal = 2 x Fsysclk). 
80181: TBD. 


Crystal cut: AT cut, parallel 
resonant, 
fundamental 
mode. 
Crystal Co: < 7 pF for all frequencies. 
Crystal 
Rs: < 150 ohms for all frequencies. 
Load capacitance: 
20 to 33 pF. 
Frequency: 
cannot 
exceed 
PCLK. 


8530/85C30/SCC: 
F = 1-6MHz(10MHzSCC), 
1-8.5 
MHz 


(8 MHzSCC). 
85130/ESCC 
(16/20 MHz), f = 1 - 16.384 MHz. 


16C35/ISCC: 
f = 1 -10 MHz. 


Intel Corp., Application 
Note AP-155, "Oscillators 
for Micro 


Controllers", 
order #230659-001, 
by Tom Williamson, 
Dec. 


1986. 
Zilog, 
Inc., Application 
Note, "Design 
Considerations 
Us- 


ing Quartz 
Crystals 
with Zilog Components" 
- Oct. 1988. 
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Z8S18000ZCO 
P'RODUCT SPECIFICATION 


DESCRIPTION 
The 
kit contains 
an assembled 
circuit 
board, 
software 


and 
documentation 
to support 
software 
and 
hardware 
development 
for the Z8S 180 and Z85230 system at 18.432 


MHz. 
The supplied 
cross assembler 
and link/loader 
package 
allows 
full assembly 
language 
programming 
support. 
A 


board resident 
debug 
monitor program 
allows executable 
code to be down-loaded 
and subsequently 
debugged. 


The board comes with sample 
code to illustrate 
the use 


of Zilog's 
Z8S180 
and Z85230 
in a variety of communica- 


tion applications. 


SPECIFICATIONS 
Power Requirements 


+5Vdc@5A 


Dimensions 


Width: 
5.65 in. 
Length: 
4.0 in. 


Serial Interface 
RS-232 @ 9600 baud 


KIT CONTENTS 
Z8S180JESCC Evaluation Board 
CMOS Z8S180 
MPU 


18.432 MHz Crystal 
Socketed 
64K1(8K) x 8 EPROM 
(Programmed 
with Debug 
Monitor 
and 


Device 
Driver Demonstration 
Software) 


Socketed 
32K1(8K) x 8 Static RAM 
RS-232C 
PC Interface 
Z8S180 
Expansion 
Header 
Z85230 
Expansion 
Header 
Reset Switch 
NMI Switch 


Cables 
25-pin 
RS-232 Cable 


Software (IBM® PC Platform) 
ASM800 
Z800 Cross Assembler 


MOBJ Link/Loader 
Resident 
Debug 
Monitor 
and 
Device 
Drivers 
Demonstration 
Software 
Source 
Code 
Z8S180 
Example 
Software 
(a) 
In ASM800 
Assembly 
(b) 
In Microtec 
MCC80 
C and 
Microtec 
ASM80 
Assembly 


Note: 
Zilog 
is not responsible 
for support 


and maintenance 
of the abcve 
software. 


Documentation 
Z8S180/ESCC 
Kit User Guide 


Z80180/Z8S180 
Product 
Specification 
Z80180/Z180 
Technical 
Manual 
Z85230 
Product 
Specification 
Z85230/Z80230 
Technical 
Manual 
ASM800 
Z800 Cross Assembler 
User Guide 


MOBJ 
Link/Loader 
User Guide 


ORDERING INFORMATION 


Part No: 
Z8S18000ZCO 


l8523000lCO 
PRODUCT SPECIFICATION 


DESCRIPTION 


The kit contains 
an assembled 
PC/XT /AT circuit board with 


one high speed 
serial port, selectively 
driven by RS-232C 


or RS-422 line drivers. 
The kit also contains 
software 
and 


documentation 
to support 
software 
and hardware 
devel- 


opment 
for Zilog's 
ESCC~ device. 
The board illustrates 
the use of Zilog's 
ESCC in a variety 


of communication 
applications 
such as SOLC/HOLC, 
and 


high speed 
ASYNC. 


SPECIFICATIONS 
Power Requirements 


+5 Vdc@.5A 


Dimensions 


Width: 
4 in. (10.16 cm) 


Length: 
5 in. (12.70 cm) 


Serial Interface 


A OB25 port selectively 
driven 
by RS-232C 
or RS-422 


at selectable 
baud rates. 


KIT CONTENTS 
Z85230 Evaluation Board 
CMOS Z85230 
ESCC 
RS-232C 
and RS-422 line drivers 


OB25 connector 


Software (IBMI!>PC Platform) 
Source 
and executable 
codes 
to run the ESCC in 


SOLC/HOLC 
and ASYNC 
modes 
using OMA, Interrupt 


and polling 
methods. 
All codes 
are written 
in C and 


compiled 
using the Microsof~ 
Quick 
C compiler. 


Documentation 
Z85230 
Product 
Specifications 


Z85230 
Technical 
Manuals 


Z8523000ZCO 
User Guide 
Sealevel~ 
User's Manual 


ORDERING INFORMATION 
Part No: 
Z8523000ZCO 


Z8018600ZCO 


IPRODUCTSPECIFICATION 


SUPPORTED DEVICES: 
Z8X3:0, Z85230, Z85233, 
Z8Xt:30, Z16C30, Z16C32 


DESCRIPTION 
The kit contains an assembled circuit board. software, and 
documentation to support the evaluation and develop- 
ment of code for Zilog's Z85C30 SCC, Z85230 ESCC~, 
Z85233 EMSCC~, Z16C30USC~, Z16C3:2IUSC~,and the 
Z16C35 ISCC~. The purpose of the board is to illustrate 
how the Datacom family interfaces and communicates 
with the 80186 CPU. This will help potential customers 
evaluate Zilog's datacommunications 
controllers in an 
Intel~ environment. A board-resident 
monitor program 
allows code to be downloaded and executed. 


SPECIFICATIONS 
Power Requirements 
+5 Vdc@ .50A 


Dimensions 
Width: 
8.4 in. (21.34 cm) 
Length: 
9.3 in. (23.62 cm) 


Serial Interfaces 
RS-232C, RS-422 


KIT CONTENTS 
Z8018600ZCO Evaluation Board 
Intel 80186 Integrated 16-bit MPU @ 16 MHz 
CMOS Z85230 ESCC 
CMOS Z16C30 USC 
CMOS Z16C321USC 
CMOS Z16C35 ISCC 
2 (64K) 8Kx8 EPROMs 
6 (256K) 32Kx8 SRAMs 
RS-232C, RS-422, and Apple~ LocalTalk~ line drivers 
DB9, DB25, and DIN 8 Interfaces 


Cables 


1 25-pin RS-232C Cable 
14 Jumper Wires 


Software (IBM® PC Platform) 


Resident Monitor for download and 
execution (80186 Assembler source code) 


PC-board terminal emulator 
Z85230, Z16C32, and Z16C35 
Examples Software (All codes written in 'C' 


and compiled using the Microtec~ C compiler.) II 


Documentation 


Z85230 ESCC Product Specification 
and Technical Manual 


Z16C30 USC Product Specification 


and Technical Manual 
Z16C32 IUSC Product Specification 
and Technical Manual 


Z16C35 ISCC Product Specification 
and Technical Manual 


Datacom Evaluation Board Application Note 


ORDERING INFORMATION 


Part No: Z8018600ZCO 


ZEPMDC00002 
PRODUCT SPECIFICATION 


DESCRIPTION 


The EPM 


N Electronic 
Programmer's 
Manual 
provides 
on- 
line documentation 
on Zilog's Serial Communications 
Con- 
troller 
family 
of devices 
(Z08X30 
NMOS 
SCC, Z8XC30 
CMOS 
SCC, 
Z8X230 
ESCC, Z16C35 
ISCC 


N 
controller): 
register 
set and operation 
of the device. 
Its code 
genera- 


tion features 
make it a most valuable 
tool for the program- 
mer. The EPM Manual helps you set the registers 
to ensure 


that the device operates 
with your specified 
settings. 
Once 


you have selected 
values for the registers, 
the EPM Manual 
lets you save the field values as a series of C function 
calls 


or as an assembler 
table. You can include this output in any 


software 
that utilizes the device. 


SPECIFICATIONS 
Minimum Hardware Requirements 


IBM'" PC/AT with available 
512K RAM 
5.25 inch, high density, 
or 3.5 inch, 
high density 
floppy 
disk drive 
Hard disk drive 
Color monitor 


Minimum Operating System 


MS-DOS, 
version 
3.0 or later 


KIT CONTENTS 
Software (IBM~ PC Platform) 
2 EPM Floppy 
Diskette: 
5.25 inch, 


high density 
and 3.5 inch, high density 


Documentation 
EPM User's Guide 
SCC Technical 
Manual 


ESCC Technical 
Manual 


ISCC Technical 
Manual 


EPM Registration 
Reply Card 


ORDERING INFORMATION 
Part No: ZEPMDC00002 


Z85C80 Serial Communication 
and Small Computer Interface 


Z16C35/Z85C35 CMOSISCCTM 
Integrated Serial Communication Controller 


Application 
Notes II 


Support Product Information 


Superintegration™ II 
Products Guide 


Zilog1s Literature Guide 
Ordering Information 


Block 
Diagram 


Z8 
I 
DSP 
4KWORO 


ROM 


256 BYTES 512 WORD 
RAM 
RAM 


8-BIT 
10-BIT 
AID 
DIA 


CGC 


WDT 


CTC 


zao CPU 


ZS 
DSP 


24K 
4KWORD 
ROM 
ROM 


256 BYTES 512 WORD 
RAM 
RAM 
S-Bil 
10-Bil 
AID 
D/A 


DSP 


512 RAM 4K ROM 


16-81T MAC 


DATA 
RAM 
I/O 
I/O 


Description 
16-Bit Digital Signal 
Processor 
Zilog ModemJFax 
Controller (ZMFC) 


241/0 


ESCC 
16550 


(2 CH) MIMIC 


51S0 


Zilog ModemlFax 
Controller (ZMFC) 


IPCI£IPC Controller 
Zilog Inlelligent 
Peripheral (ZIPj 


Features 
16-bit Mac 75 ns 
ZS- controller 
Z8 w/64K external memory 
Z8o- CPU, SIO, CTC 
Complete Static Version 


2 data RAMs 
with 24 Kbyte ROM 
DSP w/4K word ROM 
WDT, CGC 
of Z180 


N plus ESCC 


(256 words each) 
16-bit DSP with 
8-bitND 
The Z80 Family in 
(2 channels of Z8523O) 


4Kword ROM 
4Kword ROM 
1O-bit D/A 
one device 
16550 MIMIC 


64Kx16 Ext. ROM 
8-bltND 
Library of macros 
Power-On Reset 
24 Parallel I/O 
16-bitl/o 
Port 
1O-bit D/A (PWM) 
471/0 pins 
Two chip selects 
Emulation Modes' 


74 instructions 
Library of software 
Two comparators 
32-bit CRC 


Most single cycle 
macros available 
Independent Z8- and 
WSG 
Two conditional branch 
471/0 pins 
DSP Operations 
EV mode' 


inputs, two user outputs 
Two comparators 
Power-Down Mode 
3 and 5 Voll Version 
Library of software 
Independent Z8- and 
macros available 
DSP Operations 
zero overhead pointers 
Power-Down Mode 


Package 
68-pin PLCC 
68-pin PLCC 
68-pin PLCC 
1oo-pin OFP 
100-pin OFP 


6o-pin VOFP 
1oo-pin VOFP 
1OO-pinVOFP 


Other 
16-bit 
Multimedia-Audio 
Multimedia-Audio 
Intelligent peripheral 
General-Purpose 


Applications 
General-Purpose DSP 
Voicemail 
Voicemall 
controllers 
Embedded Control 
TMS 32010/20/25 
Speech Storage and 
Speech Storage and 
Modems 
Modem, Fax, 
applications 
Transmission 
Transmission 
Data Communications 
Modems 
Modems 
FAXes,Sonabouys 
FAXes, Sonabouys 


Cf 


II 


2DMA G 


Z60 
2 UART 


CPU 
2 CIT 


CJSer 


MMU 
OSC 


Z80180 
Z85230 


High-pertormance 
Enhanced Serial 
ZOO- CPU with 
Com. Controller 
peripherals 


6,8,10,16',20' 
CMOS 8, 10,16, 20 MHz 


'Z8S180 only 


Enhanced Z80- CPU 
Full dual-channel 
MMU 1 Mbyte 
SCC plus deeper 


2 DMAs 
FlFOs: 
2 UARTs 
4 bytes on Tx 


with BRGs 
8 bytes on Rx 
C/seriall/O 
Port 
DPLL counter per 


Oscillator 
channel 
Z8S180 includes; 
Software compatible 


Pwr dwn, Prgmble 
toSCC 


EMI, dividfr-by-one 
clock option 


64-pin DIP 
68-pin PLCC 
8o-pin OFP 


4o-pin DIP 
44-pin PLCC 


General-Purpose 
datacom. 


High pertormance 
SCC software 
compatible upgrade 


~ 2iLlE 
Mass Storage 
Superintegration'\l ProductsGuide 


Block 


8K PROMI 
UART 
DSP 
MULTIDIVluART 
MULT 
I DIV IUART 
88-BIT I 
SRAM! 


UART 
R-S 
DRAM 
Diagram 
CPU 
IOSC 
512 
RAM 14K ROM 
CPU 
OSC 
GPU 
DSP 
EGC 
CTRL 
GPU 
16-BIT 
MAC 
DAG 
PWM 
DISK·I 
MCU _I 
~~~~ 
256 
RAM 
ICLOCK 
256 
RAM 
256 
RAM 
ICLOCK 
DATA I 
RAM 
ADC 
SPI 
INTER· 
INTER- 
INTER- 


PO I P1 I P2 I P3 
PO I P1 I P21 
P3 
I/O 
I/O 
PO I P1 I P2 I P3 
P2 I P3 I A15-0 
FACE 
FACE 
FACF 
, 
, 
, 
, 


Part # 
Z86C91/Z8691 
Z86E21 
Z89COO 
Z86C93 
Z86C95 
Z86018 


Description 
ROMlessl8- 
l8- 
8K OTP 
16-Bit Digital Signal 
Enhancedl8- 
Enhancedl8- with OSP 
lilog Oatapalh Controller (lOPC) 


Processor 


Process/Speed 
CMOS 16 MHz (C91) 
CMOS 12,16 
MHz 
CMOS 10, 15 MHz 
CMOS 20, 25 MHz 
CMOS 24 MHz 
CMOS 40 MHz 


NMOS 12 MHz (91) 


Features 
Full duplex UART 
8K OTPROM 
16-bil Mac 75 ns 
16x16 Multiply 1.71.LS 
8 channel 
Fult track read 
2 Standby Modes 
256 Byte RAM 
2 data RAMs 
32x16 Divide 2.0 I.LS 
8-bit ADC, 8-bit DAC 
Automatic dala transfer (Poinl & Go-) 


(STOPand HALT) 
Full-duplex UART 
(256 words each) 
Full duplex UART 
16-bit Multiply/Divide 
88-bit ReedSolomon ECC 'on lhe fly' 


2x8 bit 
2 Standby Modes 
4Kword ROM 
2 Standby Modes 
Full duplex UART 
Full AT/IDE bus intertace 


Counter/Timer 
(STOPand HALn 
64Kx16 Ext. ROM 
(STOP and HALT) 
SPI (Serial Peripheral 
64 KB SRAM buffer 
2 Counter/Timers 
16-bit I/O Port 
3 16-bil Counter/Timers 
Intertace) 
1 MB DRAM buffer 
ROM Protect option 
74 inslructions 
Pin compatible to 
3 Standby Modes 
Splil data field support 
RAM Protect option 
Most single cycle 
l86C91 (PDIP) 
(STOP/HALT/PAUSE) 
1DO-pinVaFP package 


Low EMI option 
Two conditional branch 
Pulse Width Modulator 
JTAG boundary scan option 
inputs, two user outputs 
3x16-bit timer 
Up to 8 KB buffer RAM 
Library of soltware 
16-bit DSPslave processor 
reselVedfor MCU 
macros available 
83 ns MultJAccum. 
zero overhead pointers 


Package 
4o-pin DIP 
4o-pin DIP 
68-pin PLCC 
4o-pin DIP 
8o-pin aFP 
1OO-pinVaFP 
44-pin PLCC 
44-pin PLCC 
6o-pin VaFP 
44-pin PLCC 
84-pin PLCC 
1DO-pinaFP 
44-pin aFP 
44-pin aFP 
44-pin aFP 
1DO-pinVaFP 
48-pin vaFP 


Application 
Disk Drives 
Soltware Debug 
Disk Drives 
Disk Drives 
Disk Drives 
Hard Disk Drives 
Modems 
Z8- prototyping 
Tape Drives 
Tape Drives 
Tape Drives 
Tape Drives 
lS- produclion runs 
SeIVOControl 
Modems 
SeIVOControl 
Card Reader 
Molor Control 
Motor Control 


~2jLrn- Telephone 
Answering Devices 
Superintegration'\l 
Products Guide 
4\ 
_b 


Block 
ROM 
4KROM 
Z8 
DSP 
Z8 
DSP 
Z8 
DSP 
Z8 
DSP 
Z8 
DSP 
Diagram 
UART 
: 
CPU 
CPU 
24K* 
4K 
24KRDM' 
6KRDM 
32KROM 
6KROM 
24KROM' 
8KROM 
32KROM 
8KROM 
8611 
i 
ROM 
ROM 
RAM PORT CODECINTF. 
RAM PORT CODECINTF. 
RAM PORT CODECINTF. 
RAM PORT CODECINTF. 


COUNTER! I RAM 
WOT 1236 RAM 1Pl 
AID 
D/A 
RE~~~SH I 
PWM 
RAM 
PWM 
RAM 
CODECINTF. 
RAM 
CODECINTF. 
TIMERS 
REFRESH 
REFRESH 
REFRESH 
POlpllp2/P3 
P21P31PO 
31'/47 
DIGITAL I/O 
21'/43 DIGITAL I/O 
43 DIGITAL I/O 
21'/43 DIGITAL I/O 
21'/43 DIGITAL I/O 


Part # 
ZD86DD/lD8611 
Z86C3D/E3D 
Z89C65/C66 
Z89C67/C68 
Z89C69 
Z89167/168 
Z89169 
Z86C4D/E4D 


Description 
IS- NMOS 
IS- Consumer Controller 
Telephone Answering 
Telephone Answering 
Telephone Answering 
Enhanced telephone 
Enhanced telephone 
(CCPj 
Processor (CCPj 
Controller with DSP 
Controller wilh digital 
Controller with digital 
answering controller with 
answering controller with 


S600=2KROM 
with 4KROM 
LPC voice synthesis 
voice encode and decode 
voice encode and decode 
digitai voice encode and 
digital voice encode and 
S611 = 4K ROM 
C30 = 28-pin 
and DTMF detection, 
DTMF detection and full 
DTMF detection and full 
decode DTMF detection and 
decode DTMF detection and 
C40 = 4o-pin 
External RAM 
memory control intertace. 
memory control intertace 
full memory controller intlc. 
full memory controller 


E30/E40 = OTPversion 
/RAM Intertace (C66) 
Ext. ROM/RAM Intlc. (C6S) 
ext. ROM/RAM intlc. (16S) 
intertace 


Process/Speed 
NMOS S,12 MHz 
CMOS 12 MHz 
CMOS 20 MHz 
CMOS 20 MHz 
CMOS 20 MHz 
CMOS 24 MHz 
CMOS 24 MHz 


Features 
2K/4KROM 
4K ROM, 236 RAM 
IS- Controller 
IS- Controller 
IS- Controller 
IS- Controller 
IS- Controller 
12S Bytes RAM 
2 Standby Modes 
24K ROM (C65) 
24K ROM (C67) 
32K ROM 
24K ROM (167) 
32KROM 
22132 I/O lines 
2 Counter/Timers 
16-bit DSP 
16-bit DSP 
16-bit DSP 
16-bit DSP 
16-bit DSP 
On-chip oscillator 
ROM Protect 
4KWord ROM 
6KWord ROM 
6KWord ROM 
SKWord ROM 
SKWord ROM 
2 Counter/Timers 
RAM Protect 
S-bit NO with AGC 
DTMF macro available 
DTMF macro available 
DTMF Macro available 
DTMF Macro available 
6 vectored, priority 
4 Ports (S6C40/E40) 
DTMF macro available 
LPC macro available 
LPC macro available 
LPC Macro available 
LPC Macro available 
interrupts 
3 Ports (S6C30/E30) 
LPC macro available 
1o-bit PWM D/A 
1o-bit PWM D/A 
1O-bit PWM D/A 
1o-bit PWM D/A 
UART(IS611) 
Brown-Out Protection 
1O-bit PWM D/A 
Other DSP S/W opt. avail. 
Other DSP software 
Other DSP software 
Other DSP software 


2 Analog Comparators 
Other DSP software 
ARAM/DRAM/ROM 
options available 
options available 
options available 
LowEMI 
options available 
Controller & Intertace 
ARAM/DRAM/ROM 
ARAM/DRAM/ROM 
ARAM/DRAM/ROM 
Watch-Dog Timer 
471/0 Pins (C65) 
Dual Codec Intertace 
Controller & Intertace 
Dual Codec Intertace 
Dual Codec Intertace 
Auto Power-On Reset 
'= NoteZ89C66is ROMless 
431/0 (C67) 
Dual Codec Intertace 
431/0 (167) 
431/0 
Low Power option 
(Z8)with 311/0 pins. 
• = NoteZ69C68is ROMless 
431/0 
• = NoteZ89168is ROMless 


(Z8)with 271/0 pins. 
(Z6)with 27 I/Opins. 


Package 
28-pin DIP 
2S-pin DIP 
6S-pin PLCC 
S4-pin PLCC 
S4-pin PLCC 
S4-pin PLCC 
S4-pin PLCC 


4o-pin DIP 
4o-pin DIP 
SO-pin OFP 
SO-pin OFP 


44-pin PLCC 
44-pin PLCC, OFP 


Application 
Low cost tape board 
Window Control 
Fully featured cassette 
Voice Processing, 
Voice Processing, 
Voice Processing, 
Voice Processing, 


TAD 
Wiper Control 
answering machines 
DSP applications 
in 
DSP applications in 
DSP applications 
in 
DSP applications 
in 


Sunroof Control 
with voice prompts 
fapeless TAD and other 
tapeless TAD and other 
tapeless TAD and other 
tapeless TAD and other 


security Systems 
and DTMF signaling 
high-pertormance 
high-pertormance 
high-pertormance 
high-pertormance 


TAD 
Digital OGMavailable 
voice processors 
voice processors 
voice processors 
voice processors 


~2jLtE 
Video Products 
Superintegration'\1 Products Guide 


TV Controller 
IR Controller 
Cable TV 


Block 
SK ROM 
6KROM 
CHAR ROM 
1K16KROM 
2KJSKJ16K ROM 
4KROM 
16K ROMI U 
Diagram 
4KCHAR 
ROM 
3KCHAR 
ROM 
COMMAND 
Z8 CPU 
ZS CPU 
CPU 
CPU 
1236 
zSCPU 
I RAM 
ZS CPU I RAM 
INTERPRETER 
128,256, 


236 RAMI P1 
PO I P1 I 
OSD 
OSD 
ANALOG ,I OSD 
WDr 
124 RAM 
WDT 
768 RAM 
WDr 


13 IITIMERI! 
5 
7 
IITIMERIF 
3 
SYNC/DATA 
CTRL 
P2 
P3 
PO I P1 
P2 I P3 
P2 
P3 I PO 
P31 P41 P5 
PWM 
WDT 
PORTS 
PWM 
WDT 
PORTS 
SLICER 


Part i 
Z86C27 /127/97 
Z86227 
Z86128 
Z86LD6/l29 
Z86L7D/71n2 
Z86C4D/E4D 
Z86C61/62 
(0193) 


Description 
lS- Digital Television 
Standard DTC features 
Line 21 Controller 
18-pin lS- Consumer 
lS- (CCP"') low-voltage 
lS- Consumer Controller 
lS- MCU with 
Controller MCU with 
with reduced ROM, 
(L21C"') for 
Controller Processor 
parts that have more 
Processor (CCP"') 
Expanded liD's 


logic functions needed 
RAM, PWM outputs 
Ciosed Caption 
(CCP"') low-voltage and 
ROM, RAM and special 
with 4K ROM (C40) 
and 16K ROM 


for Television Controller, 
for greater economy 
Television 
low-current battery 
CounterfTimers for 
E40 = OTP version 


VCRs and Cable 
operation 
automated output 
1K-6K ROM 
drive capabilities 


Process/Speed 
CMOS4 
MHz 
CMOS4 MHz 
CMOS 12 MHz 
Low Voltage CMOS S MHz 
Low Voltage CMOS S MHz 
CMOS 12 MHz 
CMOS 16, 20 MHz 


Features 
l8/0TC Architecture 
l8/0TC Architecture 
Conforms to FCC 
lS- Architecture 
lS- Architecture 
4K ROM, 236 RAM 
16K ROM 
8K ROM, 256-byte RAM 
6K ROM, 256-byte RAM 
Line 21 format 
1K ROM & 6K ROM 
2K18K116KROM 
2 Standby Modes 
Full duplex UART 
160x7-bit video RAM 
12Ox7-bit video RAM 
Parallel or serial modes 
Watch-Dog Timer 
Watch-Dog Timer 
2 CounterfTimers 
2 Standby Modes 


On-Screen Display 
OSD on board 
Stand-alone operation 
2 Analog Comparators 
2 Analog Comparators 
ROM Protect 
(STOP and HAll 
(OSD) videc controller 
Programmable color, 


On-board data sync 
with output option 
with output option 
RAM Protect 
2 CounterfTimers 
Programmable color, size, 
size, position attributes 


position altributes 
7 PWMs 
and slicer 
2 Standby Modes 
2 Standby Modes 
4 Ports 
ROM Protect option 


13 PWMs for D/A 
96-character set 
On-board character 
2 CounterfTimers 
2 Enhanced Counter/ 
Brown-Out Protection 
RAM Protect option 


conversion 
3Kx6-bil character 
generator 
Auto Power-On Reset 
Timers, Auto Pulse 
2 Analog Comparators 
Pin compatible to 
128-character set 
generator ROM 
- Color 
2 volt operation 
Reception/Generation 
Low EMI 
lB6C21 
4Kx6-bit char. Gen. ROM 
Watch-Dog Timer (WDT) 
- Blinking 
RCOSC option 
Auto Power-On Reset 
Watch-Dog Timer 
C61 = 4 Ports 


Watch-Dog Timer (WDn 
Brown-Out Protection 
Low Noise option 
2 volt operation 
Auto Power-On Reset 
C62 = 7 Ports 


Brown-Out Protection 
3 Ports/20 pins 
-Italic 
Brown-Out Protection 
RC OSC option 
Low Power option 
5 Ports!36 pins 
2 Standby Modes 
- Underline 
High current drivers (2, 4) 
Brown-Out Protection 
2 Standby Modes 
Low EMI Mode 


LowEMI Mode 
High current drivers (4) 


Package 
64-pin DIP 
4o-pin DIP 
18-pin DIP 
18-pin DIP 
2o-pin DIP (L71), 
4o-pin DIP 
4o-pin DIP (C61) 


52-pin active (127) 
lS-pin SOIC 
18-pin DIP, SOIC (L70) 
44-pin PLCC,OFP ( 
40,44-pin DIP, PLCC, OFP 
68-pin PLCC (C62) 
(L72) 


Application 
Low-end Television 
Low-end Television 
TVs, VCRs, Decoders 
LR. Controller 
LR. Controller 
Window Control 
Cable Television 
CablelSatellite Receiver 
CablelSatellite Receiver 
Portable battery 
Portable battery 
Wiper Control 
Remote Control 


operations 
operations 
Sunroof Control 
Security 


Security Systems 
TAD 


~ 2.iLlE 
Datacommunications 
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Superintegration'" 
Products Guide 


Block c:Jc:J 


Diagram 
SCC/2 


CTC 


16110 (85C3012) 


BIU 
Z80 CPU 
Z180 


Part # 
Z8030{l80C30 
Z85230{l80230 
Z16C35 
Z84C15 
Z80181 
Z8530{l85C30 
Z85233- 


noe,...rin.inn 
sp'ri~1Cnm 
Enhancedserial 
Integrated serial 
Intelligent Peripheral 
Smart Access 


---- 
•• 
1""' 
•• 
-- 
• 
Controller 
Com. Controller 
Com. Controller 
Controller 
Controller 


Processl 
Speedl 
Clock 
Data Rate 


NMOS: 4, 6, 8 MHZ 
CMOS: 8,10 
16MHz 
2, 2.5, 4 Mb/s 


Two independent 
fUll-duplex 
channels 


Enhanced DMA 
support: 
lOX19 status FIFO 
14-bit byte counter 
NRZ/NRZIIFM 


CMOS: 10, 16 
20 MHz 


2.5. 4.0, 5.0 Mb/s 


Full dual-channel 


SCC plus deeper 
FIFOs: 
4 bytes on Tx 
8 bytes on Rx 


DPLL ceunter per 


channel 
Software cempatible 


toSCC 


*One channel of 


Z85230 


CMOS: 10, 16 MHz 
CMOS 6,10,16 MHz 
10.12.5 
2.5. 4.0 Mb/s 


Full dual-channel 


SCC plus 4 DMA 
centrollers and 
a bus interlace 
unit 


Z6O- CPU, SIO, CTC 


WDT. CGC 
The Z80 Family in 
one device 
Power-On Reset 
Two chip selects 
32-bit CRC 
WSG 


EVmode' 
3 and 5 Volt Version 


Complete Z16O~ 


plus SCC/2 
CTC 
161/0 lines 


Emulation Mode' 


241/0 


85230 
16550 
ESCC 
MIMIC 


(2 CH) 


S180 


~ 


~ 


Z80182 
Z16C30 
Z16C33 
Z16C32 


Zilog Intelligent 
Universal serial 
Mono-channel 
Integrated Universal 


Peripheral 
Controller 
Universai seriai 
seriai ConiroiiaJ 


Controller 


CMOS 
CMOS: 20 MHz 
CMOS: 10 MHz 
CMOS:20 MHz 


16,20MHz 
CPU Bus 
CPU Bus 
CPU Bus 


10 Mb/s 
10 Mb/s 
16 Mb/s 
20 Mb/s 
20 Mb/s 


Complete Static 
version of Z180 
plus ESCC 
(2 channels of 
85230) 
16550 MIMIC 
24 Parallel I/O 
Emulation Mode' 


Two dual-channel 


32-byte receive & 
transmit FIFOs 
16-bit bus B/W: 


18.2 Mb/s 


2 BRGs per channel 
Flexible 8M-bit 
bus interlace 


Single-channel 


(half of USCj 
plus 


Time Sial 
Assigner functions 
for ISDN 


Single-channel 
(half of USe) 
plus two DMA 
controllers 


Array chained and 


linked-list modes 
wilh ring buffer 
support 


Package 
4o-pin DIP 
4o-pin DIP 
68-pin PLCC 
l00-pin QFP 
l00-pin 
QFP 
lao-pin 
QFP 
68-pin PLCC 
68-pin PLCC 
68-pin PLCC 


44-pin CERDIP 
44-pin PLCC 
100-pin VQFP 
1OO-pinVQFP 


44-pin PLCC 
*44-pin QFP (85233) 


Application 
General-Purpose 
General-Purpose 
High perlormance 
Intelligent peripheral 
Intelligent peripheral 
General-Purpose 
General-Purpose 
General-Purpose 
General-Purpose 


datacem. 
datacom. 
datacom. 
controllers 
controllers 
Embedded Control 
high-end datacem. 
high-end datacem. 
high-end datacem. 
High perlonmance 
SCC upgrades 
Modems 
Printers, Faxes. 
Modem, Fax, 
Ethernet 
Ethernet 
Ethernet 
SCC software 
Modems. Terminals 
Data Communica- 
HDLC 
HDLC 
HDLC 
tions 
X.25 
X.25 
X.25 
Frame Relay 
Frame Relay 
Frame Relay 


(f) 
<J, 


~ 2.iLtE 
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Products Guide 


Block 
Diagram 
84C01' 


CPU 
OSC 
PWR. DOWN 


Description 
Z80/84COl with 
2KSAAM 


PIO 
CGC 
- 
WDT 


SIO 
CTC 


ZBO CPU 


Killer VO 
Inlelligent Peripheral 
Intelligent Peripheral 
Parallel VO 
(3 ZOOperipherals) 
Controller 
Controller 
Controller 


Speed MHz 
10 
8,10,12,5 
6,10 
6,10,16 
6,10 


Features 
Z~CPU 
SIO, PIO, CTC 
Z~ 
CPU, SIO, CTC 
ZOO- CPU, SIO, CTC 
Z~CPU,CTC, 


2 Kbyles SAAM 
plus 8 I/O lines 
WDT, CGC, WSG, 
WDT, CGC 
WDT 
WSG 
Power-On Reset 
The Z80 Family in 
40 I/O lines bit 
Oscillator 
2 chip selects 
one device 
programmable 


Pin compatible 
f\J mode' 
Power-On Reset 
Power-On Reset 
with Z84COO 
Two chip selects 
f\J mode' 


DIP & PLCC 
f\J mode' 
32-bit CRC 


'84COl is available 
WSG 


as a separate part 
f\J mode' 


4(}-pin DIP 
44-pin PLCC 
44-pin aFP 


General-purpose 
peripheral that 
can be used with 
ZOOand other 
CPU's 


lQ(}-pin aFP 
1DO-pin VaFP 


Inlelligent peripheral 
controllers 
Modems 


Intelligent parallel- 
VO controllers 


Industrial display 
terminals 


I-- 
.1 
[I;iIIII. 
2CIT 


C/Ser 


MMU 
OSC 


High-pertonmance 
ZOO- CPU with 
peripherals 


16-81T 
OSC 
ZSO ~ 
CPU 
4DMA 


Zim-BUS 
UART 
INTERfACE 


MMU 
3M 


CACHE 
WSG 


1&-bit ZOO- code 
compatible CPU 
with peripherals 


CTC- 
secn 


6 VO (85C30/2) 


ZlBO 


Smart Access 
Controller 


6,8,10,16',20' 
10,12 
10,12,5 
'Z8S180 only 


Enhanced Z80 CPU 
16-bil code com- 
Complete Z180 
MMU 1 Mbyle 
palible Z8D- CPU 
plus SCC/2 
2 DMAs 
Three stage pipeline 
CTC 


2 UARTs 
MMU 16 Mbyte 
16 VO lines 


with BRGs 
CACHE 256 byte 
Emulation Mode' 
C/serial VO Port 
Ins!. & Data 


Oscillator 
Peripherals 
4 DMAs, UART, 


Z85180 includes: 
3 1&-bit CfT, 


Pwr dwn, Prgmble 
WSG 
EMI, divide-by-one 
Z80/Z-BUS-intertace 


clock option 


64-pin DIP 
68-pin PLCC 
100-pin aFP 


68-pin PLCC 
8(}-pin aFP 


Embedded Control 
Terminals 
Printers 


Intelligent peripheral 
controllers 
Printers, Faxes, 
Modems, Terminals 


241/0 


85230 
16550 
ESCC MIMIC 
(2 CH) 


S180 
. 


Zilog Intelligent 
Peripheral 


Complete Static 
Version 
of Z180~ plus ESCC 
(2 channels of 
Z85230) 
16550 MIMIC 
24 Parallel VO 
Emulation Modes' 


1Q(}-pin aFP 
1Q(}-pin VaFP 


General-Purpose 
Embedded Control 
Modem, Fax, 
Data Communications 


~2iLtE 
Peripherals 
Superintegrationl\\ 
Products Guide 


ZB036 
Z32HOO 
Z53BO 
ZB5CBO 
ZB536 
Z53CBO 


Description 
CounterfTimer & parallel VO Unit 
Hyperstone 
Small Computer System Interface 
Serial Communication Controller 
(CIO) 
Enhanced Fast Instruction 
(SCSI) 
and Small Computer System 


Set Computer (EFISC) 
Interface 
Embedded (RISC) Processor 


Processl 
NMOS 4,6 MHz 
CMOS 25 MHz 
CMOS 
CMOS 
~--_....• 
Z5380: 1.5 MB/s 
SCC -10,16 
MHz 
.."' ......... 
Z53C80: 3.0 MB/s 
SCSI - 3.0 MB/s 


Features 
Three 16-bit 
32-bit MPU 
ANSI X3.131-1986 
Full dual-channel SCC plus 


CounterfTimers, 
4 Gbytes address space 
Direct SCSI bus interface 
SCSI sharing databus and 
Three I/O ports 
19 global and 64 local 
On-board 48 mA drivers 
read/write functions 
with bit catching, 
registers of 32 bits each 
Normal or Block mode DMA transfers 
pattern matching 
128 bytes instruction cache 
Bus interface, target and initiator 


interrupts and 
1.21lCMOS 
handshake I/O 
42 mrn'die 


Package 
4o-pin PDIP 
144-pin PGA 
Z5380: 
4o-pin DIP 
68-pin PLCC 
44-pin PLCC 
132-pin QFP 
44-pin PLCC 
Z53C80: 48-pin DIP 


44-pin PLCC 


Application 
General-Purpose 
Embedded 
Bus host adapters, 
AppleTalk* 


CounterfTimers 
high-performance 
formatters, host ports 
networking 
and I/O system 
industrial controller 
SCSI disk drives 


designs 
Workstations 


Z85C80Serial Communication 
and Small Computer Interface 


Z16C35/Z85C35C 
S SCCTM 
Integrated Serial Communication Controller 


Application Notes II 


Support Product Information 


Superintegration™ 
Products Guide 


Zilog1sLiterature Guide a 


Ordering Information 


LITERATURE 
GUIDE 


Databooks 


Z8 Mlcrocontrollers 
Databook (Includes the following documents) 


18 CMOS Mlcrocontrollers 
Z86COO/C10/C20 MCU OTP Product Specification 
Z86C06 Z8 CCpN Preliminary Product Specification 
Z86C08 8-Bit MCU Product Specification 
Z86E08 Z8 OTP MCU Product Specification 
Z86C09/19 Z8 CCP Product Specification 
Z86E19 Z8 OTP MCU Advance Information Specification 
Z86C11 Z8 MCU Product Specification 
286C12 
Z8 ICE Product Specification 


Z86C21 Z8 MCU Product Specification 
Z86E21/Z86E22 OTP Product Specification 
Z86C30 Z8 CCP Product Specification 
Z86E30 Z8 OTP CCP Product Specification 
Z86C40 Z8 CCP Product Specification 
Z86E40 Z8 OTP CCP Product Specification 
Z86C27/97 Z8 DTCN Product Specification 
Z86127 Low-Cost Digital Television Controller Aclv. Info. Spec. 
Z86C50 Z8 CCP ICE Advance Information Specification 
Z86C61 Z8 MCU Advance Information Specification 
Z86C62 Z8 MCU Advance Information Specification 
Z86C89/C90 CMOS Z8 CCP Product Specification 
Z86C91 Z8 ROMless MCU Product Specification 
Z86C93 Z8 ROMless MCU Preliminary Product Specification 
Z86C94 Z8 ROMless MCU Product Specification 
Z86C96 Z8 ROMless MCU Advance Information Specification 
Z88COO CMOS Super8 MCU Advance Information Specification 


18 NMOS Mlcrocontrollers 
Z8600 Z8 MCU Product Specification 
Z8601/03/11/13 
Z8 MCU Product Specification 


Z8602 8-Bit Keyboard Controller Preliminary Product Spec. 
'Z8604 8-Bit MCU Product Specification 
Z8612 Z8 ICE Product Specification 
Z8671 Z8 MCU With BASIC/Debug Interpreter Product Spec. 
Z8681/82 Z8 MCU ROM less Product Specification 
Z8691 Z8 MCU ROMless Product Specification 
Z8800/01/20/22 
Super8 ROMless/ROM Product Specification 


Peripheral Products 
Z86128 Closed-Captioned 
Controller Adv. Info. Specification 


Z765A Floppy Disk Controller Product Specification 
Z5380 SCSI Product Specification 
Z53C80 SCSI Advance Information Specification 


18 Application Notes and Technical Articles 
Zilog Family On-Chip Oscillator Design 
Z86E21 Z8 Low Cost Thermal Printer 
Z8 Applications 
for I/O Port Expansions 


Z86C09/19 Low Cost Z8 MCU Emulator 
Z8602 Controls A 101/102 PC/Keyboard 
The Z8 MCU Dual Analog Comparator 
The Z8 MCU In Telephone Answering Systems 
Z8 Subroutine Library 
A Comparison of MCU Units 
Z86xx Interrupt Request Registers 
Z8 Family Framing 
A Programmer's Guide to the Z8 MCU 
Memory Space and Register Organization 


Super8 Application Notes and Technical Articles 
Gelling Started with the Zi log Super8 
Polled Async Serial Operations with the Super8 
Using the Super8 Interrupt Driven Communications 
Using the Super8 Serial Port with DMA 
Generating Sine Waves with Super8 
Generating DTMF Tones with Super8 
A Simple Serial Parallel Converter Using the Super8 


Addlllonallnformatlon 
Z8 Support Products 
Zilog Quality and Reliability Report 
Literatu re List 
Package Information 
Ordering Information 


•• 


LITERATURE 
GUIDE 


Databooks 
By Market 
Niche 


Digital Signal Processor Databook (includes the following documents) 
ZB6C95 ZB~ Digital Signal Processor Preliminary Product Specification 
ZB9COO16-Bit Digital Signal Processor Preliminary Product Specification 
ZB9COODSP Application Note 'Understanding 
Q15 Two's Complement Fractional Multiplication' 


ZB9120, ZB9920 (ROMless) 16-Bit Mixed Signal Processor Preliminary Product Specification 
ZB9121, ZB9921 (ROMless) 16-Bit Mixed Signal Processor Preliminary Product Specification 
ZB9320 16-Bit Digital Signal Processor Preliminary Product Specification 
ZB932116-Bit 
Digital Signal Processor Advance Information Specification 


Telephone Answering Device Databock (includes the following documents) 
ZB9C65, ZB9C66 (ROMless) Dual Processor TAM. 
Controller Preliminary Product Specification 
ZB9C67, ZB9C6B (ROMless) Dual Processor Tapeless TAM. 
Controller Preliminary Product Specification 


Infrared Remote (IR) Control Databoolc (includes the following documents) 
ZB6L06 Low Voltage CMOS Consumer Controller Processor Preliminary Product Specification 
ZB6L29 6K Infrared (IR) Remote (ZIRCj 
Controller Advance Information Specification 
ZB6L70/L71/L72, 
ZB6E72 Zilog IR (ZIRCj 
CCPNControlier 
Family Preliminary Product Specification 


Z8 Mlcrocontrollers 
(includes the following documents) 
ZB6C07 CMOS ZB B-Bit Microcontroller 
Product Specification 
ZB6COBCMOS ZB B-Bit Microcontroller 
Product Specification 
ZB6EOBCMOS ZB B-Bit OTP Microcontroller 
Product Specification 
ZB6C11 CMOS ZB Microcontroller 
Product Specification 
ZB6C12 CMOS ZB In-Circuit Microcontroller 
Emulator Product Specification 
ZB6C21 BK ROM ZB CMOS Microcontroller 
Pro'duct Specification 
ZB6E21 CMOS ZB BK OTP Microcontroller 
Product Specification 


ZB6C61/62/96 CMOS ZB Microcontroller 
Product Specification 


ZB6C63/64 32K ROM ZB CMOS Microcontroller 
Product Specification 
Z.lJ6C91CMOS ZB ROMless Microcontroller 
Product Specification 
ZB6C93 CMOS ZB Multiply/Divide 
Microcontroller 
Product Specification 


Z8 Mlcrocontrollers 
(includes the followinll 
documents) 
ZB6C04 CMOS ZB B-Bit Low Cost 1K ROM Microcontroller 
Product Specification 


ZB6EOBCMOS ZB OTP B-Bit Microcontroller 
Product Specification 


Mass Storage (includes the following documents) 
ZB6C21 BK ROM ZB CMOS Microcontrollnr 
Product Specification 
ZB6E21 CMOS ZB BK OTP Microcontroller 
Product Specification 
ZB6C91 CMOS ZB ROMless Microcontroller 
Product Specification 


ZB6C93 CMOS ZB Multiply/Divide 
Microcontroller 
Product Specification 


ZB6C95 ZB Digital Signal Processor Product Specification 
ZB9COO16-Bit Digital Signal Processor Product Specification 
ZB9COODSP Application Note - 'Understanding 
Q15 Two's Complement Fractional Multiplication' 


Digital Television 
Controllers (includes the following documents) 
ZB6C27/97 CMOS ZB Digital Signal Processor Product Specification 
ZB6C61/62/96 CMOS ZB Microcontroller 
Product Specification 
ZB6C63/64 32K ROM CMOS ZB Microcontroller 
Product Specification 
ZB6127 Low Cost Digital Television Controller Product Specification 
ZB612B Line 21 Closed-Caption 
Controller (L21C"'" 
Digital Television Controller Product Specification 


ZB6227 40-Pin Low Cost (4LDTC"'" 
Digital Television Controller Product Specification 


LITERATURE GUIDE 


Z8 Product 
Specifications, 
Technical 
Manuals 
and Users Guides 


Z86E23 CMOS Z8 OTP Microcontroller 
Preliminary Product Specification 


Z8614 NMOS Z8 8-Bit MCU Keyboard Controller Preliminary Product Specification 
Z8 OTP CMOS One-Time-Programmable 
Microcontrollers 
Addendum 
Z8 Microcontrollers 
Technical Manual 


Z86018 Preliminary User's Manual 
Digital TV Controller User's Manual 
Z89COO16-Bit Digital Signal Processor User's Manual/DSP Software Manual 
PLC Z89COOCross Development Tools Brochure 
Z86C95 16-Bil Digital Signal Processor User Manual 
Z86017 PCMCIA Adaptor Chip User's Manual 


Z8 Application 
Notes 


Z8602 Controls A 101/102 PC/Keyboard 
The Z8 MCU Dual Analog Comparator 
Z8 Applications for I/O Port Expansions 
Z86E21 Z8 Low Cost Thermal Printer 
Zilog Family On-Chip Oscillator Design 
Using the Zilog Z86C06 SPI Bus 
Interlacing LCDs to the Z8 
X-10 Compatible Infrared (IR) Remote Control 
Z86C17 In-Mouse Applications 
Z86C40/E40 MCU Applications 
Evaluation Board 
Z86C08/C17 Controls A Scrolling LED Message Display 
Z86C95 Hard Disk Controller Flash EPROM Interlace 
Timekeeping with Z8; DTMF Tone Generation; Serial Communication 
Using the CCP Software UART 


Part No 
Unit Cost 


DC-2598-00 
N/C 


DC-2576-00 
N/C 


DC-2614-AA 
N/C 


DC-8291-02 
5.00 


DC-8296-00 
N/C 


DC-8284-01 
3.00 


DC-8294-02 
3.00 


DC-5538-01 
N/C 


DC-8595-00 
3.00 


DC-8298-00 
3.00 


Part No 
Unit Cost 


DC-2601-01 
N/C 


DC-2516-01 
N/C 


DC-2539-01 
N/C 


DC-2541-01 
N/C 


DC-2496-01 
N/C 


DC-2584-01 
N/C 


DC-2592-01 
N/C 


DC-2591-01 
N/C 


DC-3001-01 
N/C 


DC-2604-01 
N/C 


DC-2605-01 
N/C 


DC-2639-01 
N/C 


DC-2645-01 
N/C 
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LITERATURE 
GUIDE 


Databooks 
By Market 
Niche 


High-Speed Serial Communication 
Controllers 
l16C30 
CMOS Universal Serial Controller (USC"') Preliminary Product Specification 
Z16C32 Integrated Universal Serial Controller (IUSC"') Preliminary Product Specification 
Application Notes and Support Products 
Zilog's Superintegration~ 
Products Guide 
Literature Guide and Third Party Support 


Serial Communication 
Controllers 
Z8030/Z8530 Z-Bus* SCC Serial Communication 
Controller Product Specification 
Z80C30/Z85C30 
CMOS Z-Bus* SCC Serial Communication 
Controller Product Specification 
Z80230 Z-Bus* ESCC~ Enhanced Serial Communication 
Controller Preliminary Product Specification 
Z85230 ESCCTMEnhanced Serial Communication 
Controller Product Specification 
Z85233 EMSCCN Enhanced Mono Serial Communication 
Controller Product Specification 
Z85C8o SCSCIN Serial Communications 
and Small Computer Interlace Product Specification 
Z16C35/Z85C35 CMOS ISCCN Integrated Serial Communications 
Controller Product Specification 
Application Notes and Support Products 
Zilog's SuperintegrationN Products Guide 
Literature Guide and Third Party Support 


Z801Z1801Z280 Product 
Specificaticlns, 
Technical 
Manuals 
and Users Guides 


Z80 Family Technical Manual 
Z80180 Z180 MPU Microprocessor 
Unit Techni:;al Manual 
Z28G MPU Microprocessor 
Unit Technical Manual 
Z80180/Z8S180 Z180 Microprocessor 
Product Specification 
Z80182 Zilog Intelligent Peripheral (ZIP"') 
Z380N Preliminary Product Specification 
Z38oNUser's Manual 
Z80 Family Programmer's Reference Guide 


Z801Z1801Z280 Application 
Notes 


Z18o/SCCNSerial 
Communications 
Controller Interlace at10 MHz 
Z80 Using the 84C11/C13/C15 
in place of the 84011/013/015 
A Fast Z80 Embedded Controller 


Part No 
Unit Cost 


DC-8306-oo 
3.00 


DC-8276-o4 
3.00 


DC-8224-o3 
3.00 
DC-2609-o3 
N/C 
DC-2616-o3 
N/C 
DC-6oo3-o3 
N/C 


DC-8297-oo 
3.00 


DC-0012-o4 
N/C 


Part No 
Unit Cost 


DC-2521-o2 
N/C 
DC-2499-o2 
N/C 
DC-2578-o1 
N/C 


LITERATURE 
GUIDE 


Z8000 
Product 
Specifications, 
Technical 
Manuals 
and Users Guides 


ZBOOOCPU Central Processing Unit Technical Manual 
SCC Serial Communication 
Controller User's Manual 
ZB036 Z-C101lB536 CIO CounterfTimer and ParaliellnpuVOutput 
Technical Manual 
ZB03B ZBOOOZ-FIO FIFO InpuVOutput Interface Technical Manual 
ZBOOOCPU Central Processing Unit Programmer's Pocket Guide 
ZB5233 EMSCC Enhanced Mono Serial Communication 
Controller Preliminary Product Specification 
ZB5CBOSCSCI 
N Serial Communication 
and Small Computer Interface Preliminary Product Specification 
Z16C30 USC Universal Serial Controller Preliminary Technical Manual 
Z16C321USC Integrated Universal Serial Controller Technical Manual 
Z16C351SCC Integrated Serial Communication 
Controller Technical Manual 
Z16C35 ISCC Integrated Serial Communication 
Controller Addendum 
Z53CBO Small Computer System Interface (SCSI) Product Specification 
ZB0230 Z-BUS<I>ESCC Enhanced Serial Communication 
Controller Preliminary Product Specification 


Part No 
Unit Cost 


DC-2010-06 
3.00 
DC-B293-02 
3.00 
DC-2091-02 
3.00 
DC-2051-01 
3.00 
DC-0122-03 
3.00 
DC-2590-00 
N/C 
DC-2534-02 
N/C 
DC-B2BO-02 
3.00 


DC-B292-03 
3.00 
DC-B2B6-01 
3.00 
DC-B2B6-01 A 
N/C 
DC-2575-01 
N/C 
DC-2603-01 
N/C 


Part No 
Unit Cost 


DC-2536-01 
N/C 
DC-2497-02 
N/C 
DC-2560-03 
N/C 
DC-2555-02 
N/C 
DC-2554-01 
N/C 
DC-260B-01 
N/C 


Z8000 Application 
Notes 


Z16C30 Using the USC in Military Applications 
Datacom IUSC/MUSC Time Slot Assigner 
Datacom Evaluation Board Using The Zilog Family With The B01B6 CPU 
Boost Your System Performance Using the Zilog ESCC Controller 
Z16C30 USC - Design a Serial Board for Multiple Protocols 
Using a SCSI Port for Generalized I/O 
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Military 
Specifications 


Z8681 ROMless Microcomputer Military Product Specification 
Z8001/8002 Military Z8000 CPU Central Processing Unit Military Product Specification 
Z8581 Military CGC Clock Generator and Controller Military Product Specification 
Z8030 Military Z8000 Z-SCC Serial Communications Controller Military Product Specification 
Z8530 Military SCC Serial Communicatiom; Controller Military Product Specification 
Z8036 Military Z8000 Z-CIO CounterlTimer Controller and Parallel I/O Military Electrical Specification 
Z8038/8538 Military FIO FIFO InpuVOutput Interface Unit Military Product Specification 
Z8536 Military CIO CounterlTimer Controller and Parallel I/O Military Electrical Specification 
Z8400 Military Z80 CPU Central Processing Unit Military Electrical Specification 
Z8420 Military PIO ParallellnpuVOutput 
Controller Military Product Specification 


Z8430 Military CTC CounterlTimer Circuit Military Electrical Specification 
Z8440/1/2/4 ZOOSIO Seriallnpul/Output 
Controller Military Product Specification 


Z80C30/85C30 Military CMOS SCC Serial Communications Controller Military Product Specification 
Z84COOCMOS Z80 CPU Central Processing Unit Military Product Specification 
Z84C20 CMOS Z80 PIO ParaliellnpuVOutput 
Military Product Specification 


Z84C30 CMOS Z80 CTC CounterlTimer Circuit Military Product Specification 
Z84C40/1/2/4 
CMOS Z80 SIO Seriallnpul/Output 
Military Product Specification 


Z16C30 CMOS USC Universal Serial Controller Military Preliminary Product Specification 
Z80180 Z180 MPU Microprocessor 
Unit Military Product Specification 


Z84C90 CMOS KIO Serial/Parallel/Counter 
Timer Preliminary Military Product Specification 
Z85230 ESCC Enhanced Serial Communication Controller Military Product Specification 


Part No 
Unit Cost 


OC-2392-o2 
N/C 


OC-2342-o3 
N/C 


OC-2346-o1 
N/C 


OC-2388-o2 
N/C 


OC-2397-o2 
N/C 


OC-2389-o1 
N/C 


OC-2463-o2 
N/C 


OC-2396-o1 
N/C 


OC-2351-o2 
N/C 


OC-2384-o2 
N/C 


OC-2385-o1 
N/C 


OC-2386-o2 
N/C 


OC-2478-o2 
N/C 


OC-2441-o2 
N/C 


OC-2384-o2 
N/C 


OC-2481-o1 
N/C 


OC-2482-o1 
N/C 


OC-2531-o1 
N/C 


OC-2538-o1 
N/C 


OC-2502-oo 
N/C 


OC-2595-00 
N/C 
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Catalogs, 
Handbooks, 
Product 
Flyers and Users Guides 


Superintegration Shortform Catalog 1994 
Superintegration 
Products Guide 
ZIA™3.3-5.5V 
Matched Chip Set for AT Hard Disk Drives Datasheet 
ZIA ZIAOOZCODisk Drive Development Kit Datasheet 
Zilog Hard Disk Controllers - Z86C93/C95 Datasheet 
Zilog Infrared (IR) Controllers - ZiRCN Datasheet 
Zilog Intelligent Peripherai Controller - ZIpTMZ80182 Dalasheet 
Zilog Digital Signal Processing - Z89320 Datasheet 
Zilog Keyboard Controllers Datasheet 
Z380N - Next Generation Z8~/Z180N 
Datasheet 
Fault Tolerant Z81Z Microcontroller 
Datasheet 
32K ROM Z81Z Microcontrollers 
Datasheet 
Zilog Datacommunicalions 
Brochure 
Zilog Digital Signal Processing Brochure 
Zilog PCMCIA Adaptor Chip Z86017 Datasheet 
Zilog TelevisionNideo 
Controllers Datasheet 
Zilog TAD Controllers - Z89C65/C67/C69 
Datasheet 
ZiloqASSPs 
- Partnering With You Product Flyer 
Quality and Reliability Report 
The Handling and Storage of Surface Mount Devices User's Guide 
Universal Object File Utilities User's Guide 
Zilog 1991 Annual Report 
Zilog 1992 Annual Report 
Zilog 1993 First Quarter Financial Report 
Zilog 1993 Second Quarter Financial Report 
Microcontroller 
Quick Reference Folder 


Part No 
Unit Cost 


DC-5472-12 
N/C 
DC-5499-07 
N/C 


DC-5556-01 
N/C 
DC-5593-01 
N/C 


DC-5560-01 
N/C 


DC-5558-01 
N/C 


DC-5525-01 
N/C 


DC-5547-01 
N/C 


DC-5600-01 
N/C 


DC-5580-02 
N/C 


DC-5603-01 
N/C 


DC-5601-01 
N/C 


DC-5519-00 
N/C 
DC-5536-02 
N/C 


DC-5585-01 
N/C 


DC-5567-01 
N/C 


DC-5561-01 
N/C 


DC-5553-01 
N/C 


DC-2475-11 
N/C 
DC-5500-02 
N/C 
DC-8236-04 
3.00 
DC-1991-AR 
N/C 


DC-1992-AR 
N/C 


DC-1993-Q1 
N/C 


DC-1993-Q2 
N/C 


DC-5508-01 
N/C 
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